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NOTE   ON  THE  DISCOVERY  OF  A  SMALL  CHALICE 
OF   THE   FRENCH    PERIOD    AT   TRACADIE.    N.  B. 


BY  G.  F.  MAPTHEW,  LL.  D. 


■d  7'b  Oci 


It  afforded  the  writer  great  pleasure  to  be  made  the  medium 
of  the  presentation  of  an  interesting  historical  rehc,  obtained  by 
our  corresponding  member  at  Tracadie,  Dr.  A.  C.  Smith,  and 
by  him  presented  to  this  Society.  The  object  was  thought  to  be 
of  such  interest  that  the  writer  was  directed  by  the  Society  to 
prepare  a  note  for  publication  in  the  Bulletin. 

The  accompanying  engraving,  in  which  the  object  is  repre- 
sented of  the  natural  size,  will  give  a  fair  impression  of 
the  general  appearance  of  the  vessel,  which  is  made  of 
hard  pewter,  that  has  well  resisted  corro- 
sion; and  though  somewhat  bruised,  still 
preserves  its  original  form.  A  small  piece 
has  been  broken  off  the  lip  at  one  place,  but 
otherwise  the  rim  is  perfect ;  the  piece  is  broken 
off  at  the  front,  where  there  may  have  been  a 
small  spout.  The  handle  is  perforated  at  the  top 
with  a  small  hole,  through  which  a  thong  could  Monogr«ai  ingraied  on 
have  been  passed  for  suspending  the  vessel.  The 
monogram  J.D.  with  the  sign  of  the  cross  drawn  through  it,  is  en- 
graven on  the  bottom.  The  initials  are  supposed  to  point  to 
Father  Justinian  Durand  as  the  former  possessor  of  the  cup,  as 
the  following  correspondence  and  extracts  will  show. 


i& 


jvGooi^le 


[   OF  THB   NATURAL   HISTORY   SOGIETT. 

(Letter  from  Dr.  A.  C.  Smith,  Tracadie,  7th  July,  1902.) 
G.  F.  Matthew,  D.  Sc,  St.  John,  N.  B. 

Dtia  Sir, —  I  take  the  liberty  of  sending  you  by  mail  to-day  a  snikil 
Itaden  pitcher,  recently  dug  out  of  what  may  have  been  a  grave,  althout^i 
no  human  remains  were  found  at  the  same  depth— three  feet  from  the  sur- 
face. The  pitcher  "  was  filled  with  decayed  paper,  and  covered  with  moss." 
This  little  find  may  be  of  momentary  interest,  as  possibly  connected  with 
the  old  French  occupation. 

On  writing  to  Dr.  Smith  for  further  information  as  to  the  cir- 
cumstances of  the  discovery,  he  replied  as  follows : 

Tracadie,  July  21,  1902. 
Dear  Sir, —  As  1  did  not  know  of  the  find  at  the  time,  and  as  the  spot 
was  immediately  covered  with  a  building,  I  am  unable  to  give  any  satis- 
factory information.  The  piidier  was  found  near  the  centre  of  a  ten- 
acre  lot  in  this  village,  ai  a  distance  from  the  shore  of  about  two  hundred 
yards.  A  log  church  (R,  C.)  was  situated  near  the  shore  on  llic  same  lot. 
or  near  it,  about  one  hundred  years  ago.  Nothing  else  was  found  wiih  Ihe 
pitcher.  Had  I  known  in  lime  I  would  have  made  diligent  search,  be- 
cause it  is  hardly  possible  thai  this  little  article  was  buried  alone.  The 
man  digging  noticed  that  the  ground  had  at  one  time  been  disturbed,  being 
much  easier  to  dig  [where  the  vessel  was  buried]  than  that  around  it. 
He  had  no  doubt  that  the  hole  had  been  made  circular,  larger  than  a 
barrel,  and  three  feet  in  depth.  The  pilcher  was  found  in  what  he 
descrilled  as  "  a  hole  in  the  rocks  at  the  bottom,"  The  soil  is  sand  and 
clay,  over  the  sandstone.  [Implying  that  the  hole  was  partly  excavated 
in  sandstone].  Yours  truly, 

A.  C.  Smith. 

Following  Dr.  Smith's  suggestion  of  the  Frcncli  age  of  this 
relic,  I  wrote  to  Mgr.  J,  C.  K.  Laflamme,  a  fellow  member  of 
the  Royal  Society  of  Canada,  who  was  kind  enough  to  interest 
himself  in  the  matter,  and  wrote  me  the  following  note  in  refer- 
ence to  it: 

Quebec  Seminary,  July  22,  igoz 

Dear  Sir, —  I  have  shown  your  letter  to  I'Abbe  H.  R.  Casgrain,  who 
knows  better  than  any,  all  that  relates  to  the  old  missions  of  Acadia,  He 
thinks  that  the  initials  J.  D,  relate  to  Father  Justinian  Durand,  ivho  was 
cure  of  Port  Royal  from  1704  to  1711.  Port  Roya!  is  pretty  far  from 
Tracadie,  but  in  those  days  the  missionaries  used  to  run  over  almost  all  the 
country,   and  F,  Durand  may  have  lost  that  pilcher  durmg  one  of  these 
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trips.  You  will  find  a  few  words  which  relate  to  that  recollet  Father  in 
the  pages  250,  364  and  274  of  the  book  that  Mr.  Casgrain  charges  me  to 
send  you  with  this  leHer,  Yours  truly, 

J.  C.  K.  Laflamme. 

Through  Dr.  Laflamme's  kindness  the  book  came  in  due 
course,  and  I  have  made  extracts  from  it  (translated  from  the 
French)  bearing  on  the  work  of  Father  Justinian  Durand  at 
Port  Royal  and  elsewhere  in  Acadia. 

Extracts  from  Les  Sulpiciens,  et  les  pretres  des  Missions 
Etrangeres  in  Acadie,  1676-1762,  par  L'Abbe  H.  R,  Casgrain: 

Page  249:  "The  caM  of  Port  Royal  was  confided  by  him  (M.  Man- 
doux)  to  the  Order  o£  the  Recollets,  who  made  it  one  of  the  centres  of  their 
missions.  The  first  among  them  who  had  charge  of  the  cure  was  the  P, 
Felix  Pain,  who  took  charge  in  ihe  autumn  of  the  same  year,  1701. 

"  On  the  30th  September,  1703,  he  had  as  successor  tHe  P.  Patrice  Rene. 
and,  in  1704,  the  latter  was  replaced  by  the  P.  Justinian  Durand  At  that 
daite,  1711,  the  P.  Bonaventure  Masson,  who  had  resided  at  Grand  Pre 
since  1707,  served  the  parish  of  Port  Royal. 

"  One  sees  by  these  frequent  changes,  however,  how  unstable  the  life 
of  the  missionaries  wa-s,  and  10  what  extent  they  were  obliged  to  journey 
continually  from  one  place  to  another,  according  to  the  urgency  of  spiritual 

Fage  205 :  "  The  convent  of  the  Recollets  had  taken  the  place  of  the 
parish  residence,  until  the  time  it  was  burned.  At  least  two  monks  resided 
there  habitually,  and  sometimes  more.  The  P.  Justinian  Durand,  whose 
memory  is  justly  venerated  among  the  .-Vcadians,  performed  the  functions 
of  cure  from  1704." 

Page  275 :  "  The  Acadians  seeing  no  appearance  of  succor  from 
France,  or  Canada  made  their  submission  to  the  governor  [English]  at 
Port  Royal  assuring  M.  deVaudreuil  (hat  necessity  alone,  and  the  fear  of 
being  disturbed  in  their  holdings  compelled  them  to  this  step;  for  the  rest 
they    continued    Catholics,   and    that    the    [French)    King    had    no    better 

"Notwithstanding  this  submission,  the  P.  Justinian  Durand,  cure  of 
the  parish,  was  removed  in  the  motith  of  January,  1711.  fie  was  arrested 
during  the  celebration  of  the  mass  and  conveyed  a  prisoner  to  Boston,  with 
five  of  the  inhabitants,  of  whom  one  died  on  his  release  from  captivity." 

It  is  just  two  centuries  since  Father  Durand  employed  [limself 
in  ministering  to  the  spiritual  wants  of  the  French  inhabitants  of 
Acadia  and  their  Indian  allies.    How  great  the  changes  that  have 
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taken  place  'in  the  country  since  then !  On  the  other  side  of  that 
boundary  line  of  time,  another  hundred  years  would  take  us  back 
to  the  time  when  Champlain  saw  naked  savages  dancing  on  the 
shore  at  the  mouth  of  the  noble  St.  John  river,  then  for  the  first 
time  seen  by  Europeans,  and  they,  the  adventurous  sons  of  old 
France. 


Additional  Note. — Dr.  Smith  has  on  two  former  occasions 
favored  this  Society  with  communications  and  objects  of  inter- 
est in  connection  with  the  remains  of  the  French  period  of  the 
occupation  of  Acadia.  In  Bulletin  V'.  page  14,  (1886),  is  an 
account  of  a  leaden  crucifix  found  at  Tabusinlac  river,  and  at  a 
later  date  Dr.  Smith  sent  iron  tools  and  weapons  with  copper  (or 
brass)  kettles  and  other  things  found  at  an  Indian  burial  ground 
near  the  village'of  Tracadie. 

It  is  somewhat  remarkable  that  while  the  Society  has  objects 
of  this  period  from  the  shores  of  the  Gulf  of  St,  Lawrence,  no 
sucli  remains  from  the  St.John  river  have  come  into  its  possession. 
Shall  we  attribute  this  to  the  rarity  of  such  remains  on  the  St. 
John  river,  or  to  the  absence  of  individuals  in  the  latter  region,  with 
the  zeal  and  public  spirit  of  the  worthy  doctor.  There  were  seig- 
niories all  along  the  St.  John  river,  and  tfcre  no  doubt  have  been 
objects  buried  by  accident  or  design  in  the  valley  of  the  St.  John, 
which  would  serve  to  elucidate  the  events  of  the  French  period 
there;  and  the  conditions  of  life  prevailing  then.  In  view  of  the 
near  approach  of  the  tercentenary  of  the  discovery  of  the  St.  John 
river  by  a  Frenchman,  it  is  to  hoped  that  members  of  the  Society 
and  others  will  make  an  effort  to  e.-^tend  the  small  collection  of 
relics,  whidi  serve  to  give  a  tangible  existence  to  that — to  us — 
distant  and  unfamiliar  period  of  the  history  of  Acadia. 
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NOTES  Ox\'  SURFACE  GEOLOGY  OF  NEW 
BRUNSWICK. 


V  GEOFFREY  STEAD,  B.  A. 


Read  4ifa  March,  19103 

In  the  old  geol(^ical  formations  the  nature  of  the  rock  strata 
is  often  determinative  of  its  age  over  hundreds  of  miles,  as  for 
example  the  Silurian  slates  and  shales  over  the  northern  part  of  . 
the  province,  and  the  Carboniferous  sandstones  over  the  whole 
central  and  eastern  part.  And  in  many  cases  a  single  stratum 
is  continuous  and  must  have  been  deposited  at  the  same  time  over 
many  square  miles.  But  when  we  notice  what  is  going  on 
around  our  coasts  at  present,  the  conditions  seem  very  much  more 
complicated.  The  coast  is  the  great  factory  and  sorting  room 
of  geolc^ical  materials.  There  goes  on  the  waste  and  destruction 
of  the  cliffs,  the  formation  and  sorting  out  of  gravel,  sand  and 
mud, — often  temporarily  deposited  and  again  carried  away, — and 
the  sorting  of  materials  brought  down  by  rivers ;  until  they  are 
all  finally  passed  on  to  ocean  currents,  lo  be  deposited  on  the  bed 
of  the  sea. 

Such  deep  water  deposits  are  now  being  formed  in  the  bay 
of  Fundy,  but  on  account  of  strong  and  varying  currents,  they 
would  consist  on  most  parts  of  the  bottom  of  the  bay  of  extensive 
bars,  and  uneven  and  often  changing  accumulations,  and  would 
not  have  the  regularity  and  extensiveness  of  many  of  the  old 
strata. 

Still  it  will  be  readily  seen  that  if  the  whole  bay  of  Fundy 
and  its  shores  be  depressed  quietly,  covered  over  with  succeeding 
deposits,  and  again  raised  and  the  present  accumulations  exposed 
as  rock,  the  great  bulk  or  extent  of  the  geological  system  thus 
formed  would  be  the  wide  stretches  of  sandstones  or  shales   de- 
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posited  on  the  bottom  of  the  bay.  Whereas  probably  only  very 
careful  search  would  reveal  traces  here  and  there  of  the  mud, 
sand  and  gravel  of  the  present  shores.  And  the  future  geologist 
would  perhaps  be  rewarded  by  finding  among  these  latter,  besides 
clams,  crabs  and  other  sea  animals  of  the  shore,  remains  of  land 
plants  and  animals,  and  even  fossil  insects  such  as  we  are  proud, 
as  a  society,  of  possessing  from  the  fern  ledges  of  the  Bay  Shore 
— almost  the  first  known  of  their  race.  Whereas,  of  course,  these 
land  remains  would  be  quite  absent  from  the  great  bulk  of  the 
rocks  of  the  formatifm. 

But  returning  to  what  is  not  only  theoretically,  but  actually 
going  on  around  our  coast,  I  will  speak  of  the  agencies  at  work 
in  the  geological  factorj'. 

They  are ;  Frost ;  disintegrating  rocks  and  soils ;  wind,  scatter- 
ing the  loose  particles,  and  rain,  also  wearing  and  bearing  away. 
But  greatest  is  erosion,  which,  as  I  am  not  speaking  of  rivers  now, 
i«  the  wearing  action  of  the  sea  on  the  shores,  rapidly  eating  away 
earthy  and  gravelly  banks,  forming  cliffs  among  the  softer  and 
more  uniform  rocks,  and  leaving  angry  and  threatening  reefs  and 
ledges  among  the  hardest,  that  will  not  be  entirely  subdued;  and 
so  forming  the  characteristic  scenery  of  each  coast. 

Dr.  Bailey  spoke  at  a  lecture  here  in  December  of  "The  Rocks" 
at  Hopewell  cape,  the  finest  and  most  interesting  effects  of 
erosion  in  the  province,  and  he  noticed  other  examples  of  the 
same  in  Gloucester  county,  so  I  shall  not  mention  it  further, 
but  pass  on  to  what  is  known  as  Littoral  Drift. 

Littoral  Drift. 

This  is  the  term  applied  to  the  movement  along  the  coast, 
of  gravel,  sand  and  other  material  composing  the  bars  and 
beaches. 

Littoral  Drift  is  caused  partly  by  currents,  but  chiefly  by  the 
waves  under  the  influence  of  prevailing  winds,  and  as  on  this  coast 
of  the  bay  of  Fundy  the  prevailing  winds  are  from  the  south 
west,  the  drift  travels  up  the  bay,  i.  e.,  north  and  east.     It  will 
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scarcely  be  noticed  on  an  even  beach,  but  a  sudden  bend  in  the 
coast,  or  an  obstacle  such  as  a  reef  or  wharf,  discloses  the  move- 
ment by  causing  a  bar  to  form  from  the  shifting  materials. 

Starting  near  home  we  have  a  good  example  at  the  Breakwater 
at  the  "  Bay  Shore,','  Lancaster,  where  near  the  shore,  on  the  sea- 
ward side,  is  a  large  accumulation  of  gravel  and  sand  forming 
a  rounded  beach  extending  some  distance  out  along  the  side  of 
the  Breakwater.  This  has  all  collected  since  the  Breakwater  was 
built,  and  would  otherwise  have  been  carried  along,  the  heavier 
gravel  into  the  harbor  and  the  lighter  materials  out  to  sea  by  tidal 
and  river  currents.  The  waves  now  probably  carrj-  such  material 
into  the  harbor  around  the  end  of  the  breakwater,  and  if  the 
latter  were  built  to  Partridge  island,  closing  the  gap,  it  is  certain 
that  before  many  years  the  beach  would  extend  completely*  to 
the  island,  forming  with  the  heavy  stone  placed  there  as  a  core, 
a  permanent  breakwater  requiring  no  repairs ;  for  with  the  beach 
once  formed,  each  storm  would  strengthen  it  by  depositing 
material  outside,  shoaling  the  water  and  widening  the  beach.  The 
waste  of  the  cliffs  of  the  Bay  shore  and  Duck  cove  goes  on 
rapidly,  and  would  soon  supply  material  for  such  a  beach. 

Besides,  the  current  being  confined  to  one — the  East  channel 
— its  increased  force  would,  to  a  large  extent,  perhaps  entirely, 
do  away  with  the  necessity  for  dredging  there,  which  has  lately 
been  so  often  asked  for. 

All  along  the  coast  examples  of  the  drift  are  to  be  seen,  and 
i  will  mention  a  few  that  I  have  noticed  in  going  up  the  bay. 

At  Tynemouth  creek,  twenty-five  miles  from  St.  John,  a  bar 
has  formed  of  gravel  and  large  rounded  cobble  stones  across  the 
mouth  of  what  was  formerly  a  narrow  bay,  running  inland  about 
a  mile.  This  bar,  formed  from  the  southwest,  has  gradually  forced 
the  river  close  to  the  eastern  shore,  where  it  now  has  its  mouth, 
and,  having  made  still  water  inside,  has  allowed  the  river  to  de- 
posit its  sediments  there,  and  so  the  old  bay  is  now  almost  entirely 
a  salt  marsh.  But  there  is  still  a  small  harbor  for  schooners  inside 
the  bar. 

At  Point  Wolfe,  just  across  the  border  of  Albert  county,  is 
another  example  of  a  bar  having  formed  across  the  mouth  of  the 
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narrow  bay,  the  river  again  being  forced  over  to  the  eastern  shore. 
The  bay  runs  inland  with  high  rocky  sides  like,  I  imagine,  a  Nor- 
wegian fiord. 

There  is  a  difference  between  ihe  results  here  and  at  Tyne- 
mouth  creek,  for  apparently  the  Point  Wolfe  river  has  brought 
down  very  little  sediment,  and  beach  gravel  is  found  at  the  inner 
end  of  the  bay.  A  bar  first  formed  at  the  mouth  of  the  bay,  but 
by  a  heavy  storm  this  has  been  detached  from  the  southwestern 
point,  and,  driven  inwards  by  succeeding  storms,  it  now  forms  the 
beach  at  the  inner  end.  Perhaps  more  than  one  former  bar  is 
lodged  there,  but  not  many,  judging  from  the  size  of  the  one  which 
now  almost  divides  the  bay  in  two,  leaving  only  a  narrow  opening 
for  the  river  on  the  eastern  side.  This  bar  is  composed  of 
gravel,  sard  and  driftwood,  and  its  motion  up  the  bay  is  very 
decided,  as  shown  by  the  fact  that  during  the  winter  of  1900-01 
it  moved  fifty  feet,  this  being  chiefly  caused,  I  believe,  by  the 
storm  of  the  9lh  November,  1900.  The  shifting  of  this  bar 
having  greatly  endangered  the  small  harbor  for  schooners  inside. 
the  Dominion  Government  last  year  built  a  breastwork  along  the 
top  to  prevent  its  being  driven  further,  and  when  I  saw  the  ■work 
last  December,  just  after  CQmpIetion,  the  sand  was  already  lodg- 
ing and  piling  up  in  front  of  it,  and  as  it  collects  a  permanent 
beach,  will  probably  result,  and  the  harbor  within  become  per- 
manent ;  there  being  river  current  enough  in  freshet  times  to  carrv 
out  again,  any  materials  that  may  be  swept  in  around  the  end  of 
-the  bar. 

It  would  be  interesting  to  know  what  has  caused  the  difference 
between  the  results  at  Tynemouth  creek  and  Point  Wolfe, 
Why  one  bay  is  almost  filled  with  salt  marsh, — river  deposits — 
and  the  other  has  a  sea  beach  at  the  upper  end.  Judging  from 
the  height  of  land  at  each  place,  the  water  of  Point  Wolfe  cove 
was  deeper,  and  also  the  river  enters  it  by  a  narrow  gorge  through 
the  rocks,  and  with  a  force  perhaps  sufRcient  to  carry  its  sedi- 
ment directly  into  the  bay  of  Fundy.  Noting  the  movement  of 
the  bar  in  one  winter — fifty  feet — it  seems  strange  that  the  cove 
has  not  long  ago  been  completely  filled  by  such"  beaches,  and 
apparently  their  movement  towards  the  head  of  the  cove  has  not 
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long  been  in  progress,  but  for  what  reason  I  cannot  tell,  nor  have 
I  seen  enough  of  Tynemouth  creek  and  Point  Wolfe  to  be  able 
lo  explain  the  difference  between  the  two  places. 

Five  miles  beyond  Point  Wolfe  is  the  village  of  Alma  and  the 
mouth  of  the  Upper  Salmon  river.  Alma  is  very  prettily  situated 
on  a  small  bay  surrounded  by  hills  700  to  1.300  feet  high,  with 
Owl's  head  on  the  eastern,  and  Matthew's  head  on  the  western 
side.  A  breakwater  about  600  feet  long  was  built  on  the  south- 
western side  of  the  river  at  its  mouth,  with  the  result  that  the 
beach  has  grown,  and  now  curves  out  almost  to  the  end  of  the 
breakwater,  and  gravel  washed  around  the  end  has  formed  a  bar 
inside  that  causes  much  trouble. 

Alcaig  the  Gulf  shore  and  Bay  Chaleur,  on  account  of  th«  . 
irregularity  of  the  coast,  the  general  directicm  of  the  drift  is  not 
constant,  though  at  any  one  point  it  is  fairly  so. 

In  the  long  bays  facing  north  and  east  the  movement  on  both 
sides  will  be  up  the  bay,  tending  to  form  beadies  at  the  inner  end. 
On  the  Gloucester  county  side  of  the  Bay  Chaleur,  where  the 
exposure  from  the  northwest  is  greatest,  the  direction  will  be 
easterly. 

At  the  entrance  to  Bathurst  harbor  the  exposure  and  winds 
from  east  and  west  must  be  nearly  equal,  for  there  long  bars 
extend  from  either  side,  while  the  current  from  the  Nepisiguit 
river  and  other  streams  keep  a  comparatively  narrow  channel 
open  between  them. 

Along  the  northeast  coast  of  the  province  the  sea  is  shallow 
for  a  considerable  distance  from  the  shore,  and  the  heaviest  seas 
break  and  lose  their  greatest  force  far  out  from  the  shore,  for  a 
■wave  will  break  when  the  depth  of  water  is  between  once  and 
twice  the  height  from  the  trough  to  the  crest. 

This  has  resulted  in  the  formation  of  bars  and  sandy  islands 
all  along  the  coast,  as,  for  example,  those  at  Richibucto,  the  en- 
trance to  Miramichi  bay,  Tracadie,  etc.,  forming  safe  natural 
harbors  inside,  whose  only  defects  lie  in  their  shallowness;  and 
more  in  the  shallowness  of  the  channels  over  the  bars  out- 
side, where  there  is  a  continual  fight  between  the  force  of  the 
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waves  in  bringing  along  and  throwing  up  material  from  the  out- 
side, and  the  force  Of  the  river  and  tidal  currents  from  within, 
in  clearing  it  away. 

The  most  effectual  way  of  deepening  and  making  permanent 
such  channels  is  by  the  construction  of  works  which  concentrate 
the  outward  current  upon  one  spot. 

The  drift  will  probably  accumulate  against  the  works  and 
form  a  natural  protection  from  the  waves,  but  the  channel  re- 
mains clear  by  the  scour  of  the  current  from  within. 

Tidal  and  River  Current. 

Next  to  the  action  of  the  waves  (shown  in  Littoral  Drift) 
the  action  of  tidal  and  river  currents  is  prominent  along  the  coast. 
But  the  simple  ebb  and  flow  of  the  tides  apart  from  storms  or 
river  currents  would  have  very  little  effect. 

In  the  open  ocean  the  tidal  wave  does  not  produce  a  current 
at  all.  It  passes  by  and  leaves  any  object  that  rises  and  falls  with 
the  wave,  exactly  in  the  same  position  after  as  before.  In  the 
narrow  and  shallow  sea  of  the  bay  of  Fundy,  however,  the  tidal 
wave  changes  from  a  wave  of  oscillation  to  one  of  transmission, 
culminating  in  the  "bore"  at  Moncton,  which  there  must  have  a 
considerable  scouring  action.  In  the  bay  of  Fundy  it  does  the 
work  of  the  steady  ocean  currents  in  conveying  and  distributing 
material  brought  down  by  the  rivers. 

The  river  St.  John  deposits  by  far  the  greater  bulk  of  the 
sediment  carried  by  it  on  the  intervales  and  bars  between  Oak 
point  and  Fredericton.  This  takes  place  thus  lar  up  the  river 
on  account  of  the  narrow  mouth  of  the  river  and  the  consequently 
slow  current  on  the  wide  stretches  of  standing  water  above  its 
mouth. 

The  extreme  range  and  great  force  of  the  tides  at  the  head  of 
the  bay  preserves  the  channel  at  the  mouth  of  the  Petitcodiac. 
that  is  in  Shepody  bay.  I  never  see  the  marshes  and  mud  flats  of 
Albert  county,  without  wondering  what  is  really  going  on  there. 
Are  the  marshes  increasing,  and  will  the  farmers  of  the  future 
have  more  land  at  their  disposal  than  now?      Or  is  the  water 
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taking  up  again  the  territory  that  it  before  gave  up,  as  a  waste 
ground  for  its  deposit  ?  Are  the  channels  deepening  or  are  they 
filling  up?     Is  the  land  risit^,  stationary,  or  sinking? 

From  all  I  hear  in  that  county  the  farmers  are  not  so  energetic 
now  as  they  formerly  wera,  or  at  least  the  young  generation  are 
not  such  industrious  fanners.  The  lands  were  dyked  by  their 
fathers,  and  they  are  now  content  to  get  what  they  can  each  year 
without  extra  trouble  in  draining  the  land  or  extending  the  dykes. 

That  may  account  for  the  fact  that  while  I  have  seen  dykes 
broken  down,  and  old  dyke  land  going  to  waste,  I  remember  no 
case  of  the  dykes  being  extended  in  the  last  year  or  two  to  inclose 
more  land.  But  it  may  be  that  the  land  is  sinking,  and  that  it  Is 
more  difficult  now  than  formerly  to  keep  up  the  dykes. 

At  Bale  Verte,  on  Northumberland  straits,  there  are  clear 
evidences  of  the  sinking  of  the  land,  and  in  many  cases  the  dykes 
are  neglected  on  this  account,  and  where  kept  up  they  are  ver\' 
high.  I  was  shown  a  piece  of  lowland  between  Bale  Verte  antl 
Port  Elgin  where  my  informant  said  his  father  used  to  shoot 
partridges,  perhaps  forty  ye^rs  ago,  in  the  thick  spruce  woods. 
Now  there  is  nothing  there  but  stumps,  the  land  having  sunk 
l)elow  the  level  of  high  tide,  which  killed  the  trees. 

The  sea  is  now  attacking  old  Fort  Moncton.  celebrated  in  the 
history  of  French  and  English  struggle  for  the  possession  of 
Acadia,  and  has  made  a  considerable  breach  in  one  angle,  and  the 
ditch  inside  the  breastworks  is  now  scarcely  three  or  four  feet 
above  high  water.  And  a  great  part  of  the  old  soldiers'  ceme- 
tery (one  tombstone  in  which  .records,  or  recorded,  the  fact  that 
the  occupant  of  the  grave  was  scalped  by  Indians)  is  washed 
away  and  the  bones  scattered ;  and  it  is  certain  this  spot  would 
not  have  been  chosen  as  a  cemetery  when  scarcely  above  the  level 
of  high  tide. 

There  does  not  seem  to  he  such  decided  sinking,  if  any,  on  the 
bay  of  Fimdy  side  of  the  isthmus.  But  whatever  the  reason, 
it  is  hard  to  see  good  land  going  to  waste,  which  cost  great  labor 
and  expense  to  dyke  in  the  first  place. 
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The  same  thing  is  to  be  seen  about  Shippegan,  in  the  north- 
eastern comer  of  the  province,  where  the  dykes  are  in  very  bad 
condition,  large  pieces  of  old  meadow  land  now  lying  waste. 
There  also  one  sees  stretches  of  woods  with  the  trees  killed  by 
what  are  said  to  be  unusually  high  tides. 

Where  the  land  is  generally  so  low  and  flat  as  along  the  east- 
ern coast  of  New  Brunswick,  a  slight  change  of  elevation  be- 
<;omes  noticeable,  and  a  depression  of  ten  to  twenty  feet  would 
■change  the  outline  of  the  shore  considerably. 

I  found  an  interesting  example  of  this  during  the  course  of 
a  survey  made  last  winter,  of  the  mouth  of  the  Gaspereau  river 
and  upper  part  of  Baie  Verte. 

I  first  took  soundings  over  several  square  miles  of  water,  or 
rather  bleak,  wind  swept  ice.  The  soundings  were  taken  through 
holes  in  the  ice  bored  with  augers,  and,  as  a  matter  of  curosity, 
it  may  be  interesting  to  know  that  a  total  of  over  750  feet  of  ice 
was  bored  by  two  men  in  a  day,  the  average  thickness  of  the  ice 
being  a  foot  and  a  half. 

Further,  I  bored  in  the  mud  at  sixty  points  about  the  mouth 
of  the  river,  and  discovered  under  the  shallow  muddy  channel  and 
mud  flats  an  old  channel  cut  in  the  rock,  the  sandstone  ledges  on 
each  side  being  perhaps  twenty-five  feet  high.  Off  Fort  Monc- 
ton  the  ledge  came  nearest  the  surface,  and  there  the  channel  was 
most  marked,  and  was  filled  chiefly  with  soft  muci,  beneath  which 
was  stiff  red  clay.  Further  up  stream  the  old  channel  was  nearly 
filled  with  stiff  red  boulder  clay,  deposited  probably  about  the  end 
of  the  Glacial  period. 

About  two  miles  above  Port  Elgin,  the  Gaspereau  river  is 
Tcry  pretty,  winding  through  the  farm-lands  with  low  but  steep 
wooded  banks,  which  would  be  rocky  banks  if  it  were  not  that  the 
rock  is  a  soft  sandstone,  which  has  become  worn  down  and  con- 
cealed. 

The  buried  or  underground  channel,  as  that  below  the  mud 
of  the  bay  may  be  called,  could  not  have  been  worn  by  the  tide  or 
sea  currents,  and  therefore  I  believe  that  before  the  depression 
took  place  the  river  followed  its  pictursque  course  about  three 
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miles  furtiier  than  at  present,  and  entered  the  sea  by  a  sudden 
bend  and  opening  through  the  sandstone  ledges. 

The  last  part  of  the  story  belongs  to  our  own  times,  and  brings 
in  what  is  the  last  geological  agency — the  work  of  man. 

In ,Baie  \erte,  which  is  twelve  miles  deep,  and  about  the  same 
width  across  the  mouth,  free  from  currents,  and  where  the  average 
tide  is  on!y  about  five  or  six  feet,  there  will  be  a  constant  tendency 
to  deposit  mud  and  sand,  and  consequent  a  shallowing,  in  spite 
of,  and  probably  more  than  keeping  pace  with,  the  sinking  of  the 
land;  so,  if  we  may  say  so,  the  dykes  would  never  require  addi- 
tional height,  if  they  had  never  been  built,  nor  the  sea  kept  off 
the  marshes. 

However,  they  say  that  twenty  years  ago  quite  large  schooners 
came  up  river  as  far  as  the  bridge  at  Port  Elgin,  and  went  out 
loaded,  which  is  now  impossibly,  on  account  of  the  accumulation 
in  the  river  bed,  of  sawdust  and  refuse  from  the  mills.  And 
when  at  the  last  the  ice  left  us,  I  found  in  places  as  much  as  two 
or  three  feet  of  this  deposit  over  the  flats,  and  found,  too,  the 
mixture  of  river-mud  with  sawdust  and  old  edgings,  much  more 
malodorous  than  the  pure  mud  would  have  been. 

At  Tracadie,  also,  man's  work  has  had  a  disastrous  effect  on 
the  harbor,  for  large  quantities  of  salt  meadow  grass  were  for- 
mally cut  on  the  bar.  This  has  given  the  wind  a  chance  to  attack 
the  sand,  thus  left  exposed,  and  blow  it  inwards.  The  greater 
part  of  the  crest  of  the  bar  has  thus  been  carried  away  and  gone 
to  fill  up  the  harbor;  and  now  storm  fides  wash  over  the  bar  in 
many  places.  It  is  probable  that  settlement  of  the  land  has  also 
Jiad  its  effect  in  producing  this  result,  by  bringing  the  sand  dunes 
within  reach  of  the  waves  which  have  assisted  the  wind  in  the 
levellirtg  of  the  bar. 
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Note  os  the  Ancient  Flint  Implements  Known  as 

"EOUTHS," 

This  society  in  past  years  has  given  some  attention  to  the 
relics  of  the  Stone  Age,  and  the  following  note  will  be  of  interest 
to  members  engaged  in  the  study  of  such  remains. 

Formerly  the  Stone  Age  was  divided  into  the  Paljeolithic  or 
■earlier  stone  age,  and  the  later  or  Neolithic;  the  former  charac- 
terized by  large  and  rudely  formed  chipped  implements,  the  latter 
by  ground  implements  and  the  use  of  pottery. 

About  twelve  years  ago  a  distinction  began  to  be  drawn 
between  certain  t>-pes  of  pateolithic  implements  that  were  found 
on  the  higher  plateau  and  downs  of  the  chalk  districts  in  the 
south-east  of  England.  They  were  observed  to  be  ruder  in  form 
than  the  ordinary  palsoliths.  The  usual  place  of  the  finding  of 
these  articles  was  about  400  feet  above  sea-level,  and  it  came  to 
be  recognized  that  these  implements  were  deposited  or  lost  when 
the  topography  of  the  country  was  different  from  what  it  is  now, 
and  before  the  valleys  of  the  present  streams  were  eroded.  Hence 
it  was  inferred  that  these  antique  implements  were  immensely 
older  than  the  ordinary  palteoliths,  or  chipped  stone  tools  and 
weapons. 

These  peculiar  implements  are  now  called  "Eoliths,"  and  have 
caused  a  great  deal  of  discussion  as  to  their  antiquitj'  and  use. 

It  seems  to  be  fairly  well  established  now  that  these  objects, 
which  often  have  something  of  a  bird-beak  form,  and  are  rudely 
chipped  on  one  or  both  sides  of  the  beak,  are  the  work  of  man  and 
are  of  great  antiquity.  It  has  been  conjectured  that  the\'  were 
used  for  scraping  arrow  shafts :  but  there  are  reasons  why  this 
conjecture  has  little  force,  and  the  use  for  which  they  were 
intended  is  quite  uncertain.  The  late  Sir  J.  Prestwich  was  one  of 
the  first  claborators  of  the  Eoliths,  and  was  followed  by  other 
■writers  of  note.  The  Rev.  R.  A.  Bullen  has  lately  given  a  rcsum^ 
of  the  evidence  of  the  antiquity  of  these  flints,  and  has  pictured 
some  of  the  most  characteristic  forms  in  an  article  in  the  Geologi- 
•cal  Magazine,  London,  March,  1903. — Editor. 
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THE    LAND    SNAILS   OF    NEW    BRUNSWICK. 


(contribution  rooi£  the  fredericton  natural  history  society.) 


Introduction. 

historical. — Although  the  marine  moUusca  of  New  Bruns- 
wick, and  indeed  of  the  shores  of  all  Acadia,  have  been  very  care- 
fully studied  and  listed,  the  land  and  fresh-water  molluscs,  on  the 
other  hand,  have  been  almost  totally  neglected.  This  is  due  to 
several  causes:  ist,  because  they  are  less  often  met  than  those 
of  the  seashore,  being  hidden  from  the  eyes  of  the  casual  observer 
by  their  inconspicuous  coloring,  their  usually  small  size,  and  the 
fact  that  they  lie  concealed  beneath  the  decayed  twigs  and  leaves 
of  the  forest ;  or  some  stump,  chip  or  stone  by  the  wayside  ;  or 
among  the  vegetation  at  the  bottom  nf  a  placid  pool :  2nd,  from 
their  lack  of  economic  importance. 

Robert  Willis,  the  first  Nova  Scotian  zoologist,  zealous  in  his 
study  of  the  marine  forms  of  life  in  the  vicinity  of  Hahfax — a 
lover  of  shells  and  a  keen  observer — could  not  fail  to  observe  and 
study  the  land  and  fresh-water  shells  that  came  to  his  notice,  so 
that  we  find  him  incorporating  in  his  list  of  marine  shells,  several 
land  and  fresh-water  forms.  To  him  belongs  the  credit  of  first 
systematically  studying  our  native  forms,  and  publishing  a  list  of 
them.  His  last  list  was  published  in  1863,  and  so  far  as  the 
writer  can  ascertain,  nothing  has  since  been  written  concerning 
them.  The  present  list  is  the  first  to  be  published  in  this  pro- 
vince, and  gives  the  results  of  the  systematic  study  of  the  land 
shells  undertaken  by  Messrs.  Geoffrey  Stead,  W.  D.  Matthew  and 
the  writer,  extending  over  a  period  of  fourteen  years. 
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The  necessity  of  a  list  of  our  provincial  land  snails  arises  not 
alone  from  a  desire  to  have  a  perfect  knowledge  of  oiir  local 
natural  history,  but  from  the  fact  that,  excepting  (he  Maritime 
provinces  of  Canada,  nearly  every  portion  of  the  continent  has 
been  carefully  and  systematically  studied.  Apart  from  the  few 
species  listed  by  Willis,  and  one  or  two  others  mentioned  in  Bin- 
ney's  Manual,  nothing  has  up  to  the  present  been  known  of  the 
terrestrial  nioilusca'of  our  Maritime  provinces.  Tlie  faunas  of 
the  New  England  states  have  been  so  carefully  studied,  and  that 
of  Labrador,  Quebec  and  Ontario,  that  it  is  easy  to  determine 
what  forms  can  be  found  here,  especially  after  one  obtains  a 
knowledge  of  those  species  inhabiting  Maine  and  the  Gaspe 
peninsula  contiguous  to  our  boTders.  A  careful  comparison 
of  the  present  list  with  one  comprising  the  foims  found  in  Maine 
and  Quebec  shows  that  but  few  species  remain  to  be  recorded  from 
New  Rrunswick,  probably  less  than  a  dozen.  The  number  can- 
not be  stated  absolutely,  as  species  normally  found  within  certain 
limits,  may  be  found  as  varieties  in  localities  more  or  less  remote. 
Species  reported  as  occurring  usually  no  farther  north  than  south- 
ern Maine,  have  been  foimd  in  localities  much  farther  northward 
— «o  that  there  is  a  possibility  of  their  being  found  here. 

It  must  be  borne  in  mind  that  our  local  species  are  in  no  way 
peculiar  to  this  province,  but  that  our  fauna  is  intimately  asso- 
ciated with  that  of  the  state  of  Maine,— in  fact  identical  with 
that  of  the  northern  portion  of  that  State.  Both  are  included  in 
the  fauna  of  the  northern  region.  The  term  "  provincial  forms  '' 
is  only  used  for  convenience,  to  express  those  species  found  within 
our  borders,  to  which  the  present  paper  relates;  and  in  no  way 
implies  that  they  are  peculiar,  or  confined  to  this  province.  .The 
distribution  of  species  is  not. governed  by  arbitrary,  fixed,  inter- 
ptovincial,  or  international  boundaries,  but  by  topographical  and 
climatic  conditions.  The  term  is  simply  used  for  the  purposes 
of  study.  So  closely  related  are  the  faunas  of  Nova  Scotia  and 
Prince  Edward  island  to  our  own,  that  I  would  suggest  that  the 
term  "  Acadian  Province  "  be  used  to  designate  those  forms  found 
within  the  limits  of  these  provinces. 
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I  wish  to  gratefully  acknowledge  the  help  received  in  the 
preparation  of  this  paper  from  Dr.  W.  D.  Matthew  of  New  York, 
and  Mr.  Geoffrey  Stead  of  St.  John,  for  lists,  specimens,  and 
notes  of  those  species  collected  by  them  in  the  vicinity  of  St.  John ; 
to  Dr.  Whiteaves,  Geological  Survey  Department,  Ottawa,  for  his 
kindness  in  confirming  the  identification  of  all  the  specimens  in  my 
possession ;  to  Dr.  W.  F,  Ganong,  of  Smith  College,  Northamp-^ 
ton,  Mass.,  for  aid  received,  and  Mr.  S.  W.  Kain,  of  St.  John. 

The  nomenclature  adopted  in  Binney's  Manual  has  been  fol- 
lowed. For  particulars  concerning  the  continental  distribution 
and  origin  of  our  native  species,  the  student  is  referred  to  Bin- 
ney's Manual  of  American  Land  Shells  (Bull.  U.  S.  Nat.  Mus.) 
The  New  England  species  of  land  snails  are  considered  by  Morse 
in  the  American  Naturalist,  Vol.  I. 

Local  Distribution  of  New  Brunswick  Species. 

We  may  sharply  divide  the  species  of  land  snails  found  in 
New  Brunswick  into  two  groups ;  Those  introduced  into  our  pro- 
vince at  our  seaports  through  the  agency  of  shipping. —  the 
foreign,  or  introduced  forms;  and  those  native  to  the  province 
and  C(Mitinent,  the  indigenous  forms.  In  the  present  section  we 
are  only  concerned  with  the  factors  which  determine  the  spread, 
or  check  the  distribution,  of  species  within  our  borders,  and  not 
with  the  origin  of  the  several  species,  and  their  spread  into  New 
Brunswick  from  other  portions  of  the  continent. 

.\lthough  most  of  our  indigenous  forms  are  probably  pretty 
generally  distributed  over  the  province  in  localities  suited  to 
their  growth  and  multiplication,  we  find  that  certain  agencies  are 
at  work  tending  to  distribute  them  over  ever  widening  areas, 
while  still  others  tend  to  localize  them. 

Causes  of  Distribution. 

Natural  Spread. —  A  species  of  land  snail,  if  in  suitable  sur- 
roundings for  its  growth,  rapidly  multiplies  and  spreads  over  a 
gradually  increasing  area,  and  this  will  go  on  until  the  species  is 
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restricted  in  its  spread  by  some  physical  barrier,  such  as  encom- 
passing mountains,  altered  vegetation,  or  some  condition  lui favor- 
able to  its  growth. 

The  rapidity  of  the  distribution  of  some  species  undoubtedly 
depends  in  part  on  the  tendency  of  the  species  to  wander.  Some 
migrate  to  considerable  distances  from  their  original  home. 

Physical  Conditions. — The  climate  of  New  Brunswick  is  too 
uniform  over  the  province,  to  affect  in  any  marked  degree  the 
distribution  of  our  land  snails,  although  it  is  not  unlikely  that 
the  differences  in  climate  between  our  inland  counties  and  those 
of  the  seaboard,  determine  differences  in  the  development,  abund- 
ance and  distribution  of  species.  Temperature  and  moisture 
would  be  the  factors  at  the  base  of  any  such  difference,  rather 
than  the  nature  of  the  soil.  It  must  be  noted  that  each  species 
of  land  snail  has  its  own  individual  peculiarities — each  has  a 
habitat  where  it  thrives  best,  and  the  species  vary  greatly  in  the 
surroundings  best  suited  to  them.  While  some  flourish  in  a  low, 
marshy,  grass-covered  region,  others  are  only  found  on  elevated 
lands;  still  others  thrive  only  in  the  midst  of  a  forest;  others  in 
pastures,  under  stones,  or  chips  by  fhe  wayside.  A  species 
naturally  inhabiting  low,  swampy  land,  would  be  unable  to  thrive 
on  elevated  land,  or  to  pass  over  a  mountain  barrier,  whereas  a 
species  thriving  in  a  hilly  country  would  be  unlikely  to  do  so  in 
a  marsh.  Species  vary  much  in  their  adaptability  to  changes  in 
their  surroundings,  and  while  some  are  very  susceptible,  and 
consequently  are  restricted  in  range  and  very  much  localized; 
other  more  hardy  forms,  are  able  to  adapt  themselves  to  unfavor- 
able conditions  of  soil  and  vegetation. 

The  nature  of  the  soil,  degree  of  moisture,  character  of  the 
vegetation  covering  it,  are  the  important  factors  which  influence, 
in  our  province,  the  spread  of  any  particular  species.  A  species 
may  be  very  generally  distributed  over  the  province,  and  yet  be 
confined  to  high  land,  or  to  marshes,  or  to  the  woods,  according 
to  the  habit  of  the  species. 

Transportation. —  It  is  not  unlikely  that  snails  have  been  car- 
ried by  the  agency  of  the  railway,  or  by  boat  to  more  distant  parts, 
concealed  in  wood  or  cargoes  of  various  kinds.     They  have  been 
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known  to  be  transported  alive  for  long  distances  in  the  cargoes 
of  vessels ;  as  eggs,  or,  as  the  adult  snail,  in  timber,  sawdust,  etc. 
They  possess  very  great  vitality.  In  this  province  many  sire 
-undoubtedly  carried  from  place  to  place  in  the  carting  of  wood, 
cr  carried  down  our  streams  by  the  lumber.  In  the  annual  spring 
freshets  the  water,  which  sweeps  over  the  islands  and  intervale 
land,  must  carry  away  the  shells. 

Birds  are  responsible  for  the  distribution  of  species.  This  is 
well  seen  in  the  case  of  introduced  species,  which  are  brought  into 
ouE-  seaport  towns,  and  generally  spread  inland  from  the  point 
lAhere  they  were  introduced.  The  finding  of  these  shells  some 
distance  from  the  coast,  often  on  some  elevated  land,  suggests  that 
ihey  have  been  carried  there  by  birds. 

Check  to  Distribution. 

The  non-migratory  tendencies  of  some  forms  of  land  snails 
tends  to  localize  them,  as  well  as  unfavorable  conditions  of  soil, 
vegetation  and  moisture. 

The  clearing  of  large  tracts  of  country  of  its  natural  vegeta- 
tion, cau^  the  disappearance  of  the  species  once  found  there. 
Cultivation  in  this  country  means  extermination.  The  change 
in  vegetation  of  any  area,  e.  g.,  from  a  grove  to  pasture  land, 
may  only  determine  a  difference  in  species.  Moisture  is  essentia) 
to  many  species,  and  the  clearing  of  a  large  tract  may  cause  the 
soil  to  be  so  dry  in  the  summer  season,  that  the  snails  cannot  sub- 
sist upon  it. 

Fires  determine  an  almost  total  destruction  of  species  in  the 
area  burnt  over.  The  snails  are  consumed  and  the  surface  soil 
rendered  devoid  of  its  covering  of  decaying  vegetation.  Many 
millions  of  snails  were  destroyed  in  the  great  Miramichi  fire,  and 
the  same  thing  annually  goes  on  over  the  entire  province  in  iso- 
lated forest  fires,  involving  areas  of  greater  or  less  extent.  The 
nature  of  the  fire  probably  affects  the  growth  and  abund- 
ance of  species,  rather  than  the  character  of  the  fauna. 

Appended  is  a  table  of  localities  and  collectors.  Where  the 
name  of  the  collector  in  any  locality  does  not  correspond  with  the 
table,  the  collector's  name  is  inserted  in  the  list. 
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List  op  Localities  ql'oted  ih  this  papek  and  Collectors'  names. 

Lawtor's  Jake,  St.  John  Co. W.  D.  <Matthew,  G«offrcy  Stead. 

Portland,  St.  John W.  D.  Matthew,  Geoffrey  Stead. 

Ashbrook.  King's  Co., W.  D.  Matthew,  Geoffrey  Stead. 

Fredericion.  York  Co.,  ..W.  D.  Matthew,  Geoffrey  Stead,  G.  W.  Bailey. 

Tobique  river,  Victoria  Co Geoffrey  Stead. 

Carlcton  Co., Geoffrey  Stead. 

S.  W.   Miramichi  river, Geoffrey  Stead. 

Restigouehe  river G.  W.  Bailey, 

Prince  William,  York  Co. G.  W.  Bailey. 

Marsh  road,  St.  John  Co Geoffrey  Stead. 

Gordon's  island,  Kennebecasis  river Geoffrey  Stead. 

DeMill's  "Bay   Shore,"   Lancaster Geoffrey  Stead. 

Taylor's  island,  Lancaster, Geoffrey  Stead. 

Quispamsis  station.  King's  Co., W.  0.  Matthew. 

LIST  OF  THE  LAND  SNAILS  OF  NEW  BRUNSWICK, 

BY  CEO.   WHITMAN  BAILEV. 

Moflodon  albolabiis.    Suy. 
(Helix  albolabrit,) 
Limestone    region   of   Portland,    (P.   G.   Hall):   Islands   of  Keswick, 
Univ.  of  N.  B.  Museum:  Mill  Stream,  F'ton,  (G.  W.  Bailey):  also 
found   about   Fredericion    by    W.    D.     Matthew ;      McLean's    brook, 
Nashwaak  river,  (H.  Bailey). 

Mesodon  Sayii.     Binney. 

(Helix  diodonia.  Helix  Sayi). 
Lawlor's    lake ;    Portland ;    Fredericion,    (Matthew)  ;    Tobique    river, 
(Stead). 
Stenotrema  Monodon.    lUckett. 

(Helix  monodon,  Helix  convexa,  Helicodonta  kirsta). 
Lawlor's    lake;    Portland,    St.    John    (Stead);    Fredericton,    (Stead, 
Bailey)  ;  Tobique  river  ;    S.  W.  Miramichi   river  ;    Centreville,  Carle- 
ton  Co.   (Stead). 

Taobea  bortensls.    Hiitler. 

(Helix  hortensii,  Helix  subglobosa). 
Lawlor's    lake;     Quispamsis;    bank  above  "Fern  ledges,"  Lancaster, 
•    (Stead) ;  Bay  Shore,  St.  Jolin,  (Leavitt). 
Var.    ftorJcJiju— striped— Portland,     (Stead) ;    Bay    Shore;    Quaco? 
(Stead). 

Patula  altemata.    Uxy. 

(Helix  alUrnala,  Helix  infecta.  Helix  dubia). 
Lawlor's  lake;  Portland;  Quispamsis;  Ashbrook;  Fredericton  (Stead, 
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Matthew);    Tobique  river;    Centrcville,    (Stead);    Springbill   brook, 
York  Co.;  Prince  William,  York  Co.,  (Bailey). 
VfMnA  llnipldu.    Ooold. 

(Vitrina  pe}l»cida,  Vilrina  /Americana). 
Fredericlon,    (Bailey);    Ashbrook,    (Matthew);    Riverside;    DeMill's 
field,  Lancaster;    Morrisey  rock,  Resiigouche  river  (Bailey);    Cciitre- 
ville,  Carleton  Co.,' (Stead). 
Zonites  otollartas.    MuUer. 

(Hetix  crilaria,  Hyal'ma  cellaria.  Helix  glaphyra). 
Mission  Chapel  yard,  St.  John,   (Stead). 
ZwUtea  arboreoH.    Suy. 

(Helix  arborca,  H.  oltonis,  HyaUna  arborca). 
Lawlnr's  lake;    Portland;   Marsh  Road,   Si.  John;   Qntspamsis;   Ash- 
brook;    CJordon's    island,    Kenncbecasis   river;     Taylur''^    island,   Lan- 
caster;  Fredericton;   Tobique   river,    (Stead);   Prince  William,  York 
Co.,  Morrisey  rock,  Rcstigouche  river;  Stanley,  York  Co.,  (Bailey). 
Zoaitea  vlrldnlns.    Menke. 

(Helix  eleclrina.  Helix  P'lra,  HyaUna  electrina). 
Lawlor's  lake,   (Stead);    Ashbrook,  (Stead);  Taylor's  island,  (Mat- 
thew, Stead);    Tobique  river;    DeMilKs  field.  LancasttT. 
Zonltea  CXtglinB.     Stimpmn. 

(Helix  cxigua,  Helix  anmdala,  HyaUna  exigua). 
Ashbrook,    (Matthew);    Gordons  island;     Tayliir'a    island:    Tobique 
river,     (Stead);     Fredericlon,    (Bailey);     Miilier's   island,   Kennetie- 
casis,   (Stead);    -Morrisey  rock,  Rcstigouche  river,  (Baiicy).. 
Znnltas  ftllvaB.     DmpHrnaud. 

(Helix  ckersina.  Helix  cgena,  Helix  fulva,  HyaUna  chersina, 

Conulus  cheninus). 
Fredericton;   Lawlor's  lake;   Ashbrook,   (Matlhew):   Taylor's  i.<!and; 
Portland;    Gordon's  island,   (Stead);   Quispainsts.   (  Matthe^i-)  ;  'Cen- 
treville.     (Stead).       Var.    of    chersina  —  Lawlor's   lake,     i    s[>cciincn. 
(Stead). 
Vallonia  italchella     Mul<er. 

(Helix  pulchella.  Helix  niinula.  Helix  costala). 
Fredericton ;   Lawlor's  lake ;   Portland,   ( Manhew*  ;    Marsh  -riiad.   St. 
John;   Quisramsis;   Ashbrook,   (Matthew);   DeMill's  field,  Lancaster, 
(Stead).  ■ 

%  Strlatella.     Amhony. 

(Helix  siriatella.  Helix  ruderata.  Helix  Cronkhitii). 
Lawlor's  >lake;    Portland;    Marsh   road;    Aslibrock.  ( Matthew :  Cior- 
don's   island:  "DeMill's   field.   Lancaster:    Taylor's   island.   Lincister; 
Tobique   river,    (Stead):    Fredericlon:    Prince    Willi am^  Tork   Co.; 
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Restigouche   river,    (Bailey) ;   Chatham,    (Stead) ;    C^rlelon  county; 
Walters'  landing,  King's  Co.,   (Stead). 
StrobllM  UbTrinttaloL    Sa;. 
(Helix  labyrinttuca). 
Lawtor's  lake;  Portland,  (Matthew);  Quispamsis ;  Ashbrook;  Fred- 
ericton,  (Matthew) ;  Centreville,  (!:arteton  county,  (Stead). 
Uollcodfaoiu  lineatiu.    Saj. 

(Helix  lieneata,  Planorbij  paralietus). 
Quispamsis;  Ashbrook,  (Matthew) ;  (jordon's  island;  Taylor's  island; 
Wallers'  landing,  St  John  river,  (Stead);  I'obique  river;    upper  S. 
W.  Miramichi  river;  Centreville,  Carleton  Co.,  (Stead);  Fredericton, 
(Bailey). 
MlorOphT*^  PTffOKea.     Dra|>. 

(Helix  pygmoea,  Helix  miHutistima,  Helix  mmitteuta). 
Gordon's  island,  Kcnnebecasis  river,  (Stead). 
8nccine»  obllqa*.    S^.v. 

Portland;  Taylor's  island,  Lancaster,  (Matthew,  Stead);  Quispamsis; 
Fredericton ;  coast  near  St.  John ;  Lawlor's  lake. 
8aecUie»  avara.    Say^ 

Coast  near  St.  John,  j  specimens  ;  S.  avara?    Ashbrook. 
Sucdnea  ovallB. 

Red  Hesd,  St.  John  Co.,  (Stead) ;  Ashbrook?  (Matthew). 

>  KabcTltDdriea.    Linn. 

(Helix  subcylindrica,  Helix  lubrica,  BuUmus  lubrtcus). 
Lawlor's  lake;  Ashbrook;  Quispamsis,  (Matthew);  Taylor's  island, 
Lancaster;  Marsh  road,  St.  John;  Gordon's  island,  i  specioien; 
Tobique  river;  DcMill's  field,  I^ncaster,  (Stead);  Fredericton, 
(BEiiey,  Stead);  Prince  William,  York  Co.;  MorrJsey  rock,  Resti- 
gouche  river,  (Bailey)  ;  Red  Head;  Centreville,  Carleton  Ci).,  (Stead)  ; 
Chatham,  (Stead). 
Acaotbtnnla  barpa.    Say. 

(Helix  harpa,  Pupa  costulata,  Bulimus  harpa). 
Morrisey  rock,   Resligouche  river,   i   specimen,   (Bailey). 
TertlKO  Onnldll.     (Binney)* 

Ashbrook,  (Stead) ;  Lawlor's  lake,  (Matthew?) 
OaTTOhlnm  extgiinm.    Say. 

Lawlor's  lake,  (Stead) ;  Ashbrot*,  (Matthew) ;  Ck>rdon's  island,  Kcn- 
nebecasis river,  i  specimen,  (Stead)  ;  Tobique  river,  (Stead). 
FratieleolA  bl«pl<l«.    Linn. 

(Helix  hispida,  Hygromia  hispida). 
Introduced   from   Europe.     "The   Marsh,"   St.   John,   28th  June,   iSfift 
(Stead). 


_^ Ray. 

Lawlor's  lake;  Ashbrook,  (Stead). 
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NOTES  ON  THE  SPECIES  LISTED. 

MBSOOOH    ALBOLABRIS — SAY. 

Local  or  Provinciai.  Distribution. — This  species  has  been 
found  in  several  localities  in  York  county,  in  the  vicinity  of' 
Fredericton,  both  in  hardwood  groves  (ex.  locality  at  Mill 
Stream),  and  on  islands  (ex.  Keswick);  also  found  in  the 
limestone  region  of  Portland,  St.  John.  This  species  seems 
better  able  to  adapt  itself  to  different  conditions  of  life  than 
our  other  native  forms,  which  are,  accordii^  to  the  species 
usually  either  limited  to  the  woods  or  to  the  open  country. 
The  islands  in  the  St.  John,  near  Keswick,  are  not  well 
wooded,  the  trees  growing  upon  them  being  mostly  con- 
fined to  their  borders,  so  that  in  these  localities  the  ^>ecies 
is  more  or  less  exposed.  The  limestone  region  of  Portland 
should  be  a  favorable  locality  for  the  growth  of  this  species, 
owing  to  the  abundance  of  calcium  carbonate  available  for  the 
construction  of  their  shells,  but  the  region,  although  constantly 
bathed  in  ocean  moisture,  cannot  be  regarded  as  well  wooded. 

It  is  presumed  that  the  islands  in  the  St.  John,  opposite  mouth 
of  Keswick)  are  referred  to  as  the  Keswick  islands. 

On  further  investigation  this  species  will  probably  be  found 
to  be  very  generally  distributed  over  the  province,  especially  in 
rich  woods,  owing  to  its  wide  continental  distribution. 

Remarks. — It  is  our  lai^est  indigenous  species.  In  diameter, 
the  shell  measures  one  inch,  but  may  exceed  this  in  size. 

MESODON     SAYII — BINNEY. 

Local  Distribution. — This  species  is  reported  from  York, 
St,  John  and  Victoria  counties ;  hence  from  widely  separated 
localities.  It  will  probably  be  found  on  all  the  tributaries  of  the 
upper  St.  John,  where  the  sides  of  the  river  valleys  are  steep,  well 
wooded,  and  the  soil  rich,  as  well  as  upon  the  main  river.  The 
limestone  region  about  St.  John  is  very  favorable  to  the  growth 
of  all  the  larger  snails,  owing  to  the  lime  required  by  them  for 
purposes  of  growth.  The  high  land  is  also  favorable  to  the  pres- 
ent species. 

This  species  should  be  found  eventually  on  the  Miramichi 
and  Restigouche  rivers  and  their  tributaries,  as  well  as  in  other 
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parts  of  the  province  where  the  land  is  high,  and  conditions  for 
growth  favorable, 

STENOTREMA  MONODON — RACKETT. 

Local  Distribution. — Reported  from  St.  John,  York,  Carle- 
ton  and  Victoria  counties.  It  will  be  found  to  be  pretty  generally 
distributed  over  the  province,  but  probably  more  abundant  in 
some  sections  than  others. 

TACHEA  HORTENSIS — MULLER. 

Local  DiSTBiBUTioN. — This  species,  introduced  into  St.  John 
by  shipping,  has  spread  in  several  directions  from  this  centre,  and 
is  now  found  along  the  Hne  of  the  Intercolonial  Railway  as  far  as 
Quispamsis,  a  distance  of  eleven  miles  from  St.  John ;  at  Lancas- 
ter ;  and  along  the  "Bay  Shore."  We  find  both  the  striped  and  un- 
striped  varieties  about  St.  John.  Mr.  Leavitt  sends  me  specimens 
of  both  from  the  "Bay  Shore."  In  some  localities  the  specimens 
are  of  either  one  or  the  other  variety ;  for  example,  those  collected 
at  Lawlor's  lake,  six  in  number,  were  all  unstriped.  In  Rinney's 
Manual,  p. 12.  will  be  found  the  following' facts  concerning  the 
the  coloration  of  this  shell : 

"  The  few  species  of  European  snails  which  have  been  inlroduced 
retain  their  native  habits,  Tachea  hort«nsis,  for  instance,  which  has  been 
transplanted  to  some  of  the  small  islands  in  the  vicinity  of  Cape  Ann, 
is  found  there  in  countless  numbers,  literally  covering  tlie  soil  and  shrubs. 
Ii  is  worthy  of  notice  also,  thai  each  island  is  inhabited  by  a  variety 
peculiar  to  itself,  showing  that  the  variety  which  happened  to  be  intro- 
duced there  has  propagated  itself,  without  n  tendency  to  run  into  other 
variations.  Thus,  on  one  islet  is  found  the  yellowish-green  uni'^^olored 
variety,  once  described  as  Hi-lix  subglobosa;  and  on  Enotlher.  within  a 
very  short  distance,  we  find  abanded  variety,  and  none  others." 

This  subject  is  an  interesting  one  for  investigation  in  New 
Brtinswick.  The  islands  in  the  bay  of  Fundy  and  others  along 
our  eastern  and  northern  coasts  should  be  examined,  and  if  found 
to  contain  this  land  snail  should  be  each  separately  and  carefully 
studied,  in  order  to  ascertain  :  ist,  whether  or  not  the  two  varieties 
could  be  foimd  on  the  "same  island,  and  if  so,  the  relative  abund- 
ance of  each;  2nd,  if  the  unstriped  variety  was  pectiliar  to  one 
island,  while  the  striped  was  peculiar  to  another:  3rd,  whether 
neighboring  islands  Hiffet'ed  in  this  respect ;  4th,  the  abundance 
of  the  species.  -  ■ 
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Tht  island  forms  should  be  compared  to  those  found  on  the 
mainland  near  at  hand. 

In  regard  to  St.  John,  it  is  probable  that  there  have  been 
several  importations  ot  these  shells,  which  might  account  for  the 
two  varieties  being  found  in  the  same  locality.  It  should  be 
ascertained  whether  one  variety  only  occurs  from  St.  John  to 
Quispamsis,  m  order  to  determine  whether  those  at  Lancas- 
ter and  the  Bay  Shore  are  distinct  importations  brought  to  the 
west  side. 

The  generally  low,  grass  covered  and  marshy  land  of  the 
"  Marsh  "  is  well  adapted  for  the  spread  of  this  species.  Even 
to  Quispamsis  the  country  is  generally  low  and  offers  no  barriers 
to  its  march.  The  wooded,  rocky  hillsides  of  the  valley  probably 
keep  this  animal  within  the  limits  of  the  low  country.  Its  spread 
towards  Red  Head  should  be  noted.  It  may  have  been  first 
brought  to  the  "  marsh  "  by  way  of  Courtenay  Bay. 

This  species  will  continue  to  spread  westward  along  the  Bay 
shore,  and  its  range  should  be  determined. 

For  some  distance,  west  of  the  so-called  Bay  Shore,  the 
country,  being  generally  flat  and  moist,  and.  for  the  most  part, 
covered  with  shrubs,  or,  in  places,  swampy  meadows,  is,  by  its 
barren  appearance,  favorable  to  the  spread  of  this  animal.  This 
species  may  have  already  crossed  the  high  ground  bordering  on 
the  valley  of  the  St.  John,  in  the  rear  of  the  "Bay  Shore."  and 
should  be  sought  for  in  the  vicinity  of  Fairville.  where,  although 
the  conditions  are  unfavorable,  it  may  have  gained  a  foothold. 

This  species  should  be  watched  for  at  all  points  on  our  shores 
where  shipping  is  carried  on,  such  as  St.  Andrews.  Musquash, 
St.  George,  Richibucto,   Chatham,  Daihousie  and  Campbellton. 

It  occurs  on  the  intervale  land  bordering  Bear  river,  near  the 
village  of  that  name,  and  is  liable  to  be  found  at  any  Bay  of 
Fundy  port.  The  specimens  collected  at  Bear  river  were  of  the 
striped  variety. 

PATULA  ALTERNATA — .S.W. 

Local  Distribution. — Has  been  reported  from  St.  John, 
Yortc,  Victoria  and  Carleton  counties.  At  Pririce  William  I  found 
speciinens  in  an  open  field,  where  a  gully  was  kept  moist  by  a  thin 
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grove  of  trees  and  a  small  brook.  It  is  found  also  in  forests  iti 
plenty,  and  seems  to  be  gregarious,  like  H.  monodon,  in  habits, 
but  more  so.    Moisture  is  necessary  to  its  welfare. 

Will  be  found  generally  distributed' over  the  province;  abund- 
ant in  certain  localities. 

Habits. — This  species  is  not  confined  to  the  woods,  but  occurs, 
in  cqten  fields,  where  the  ground  is  moist,  and  shelter  is  at  hand; 
also  upon  islands. 

VITRINA    LIMPIDA — GOULD. 

Local  Distribution. — Has  been  found  in  York,  St.  John, 
Restigouche,  Carleton.  and  a  portion  of  King's  county.  Probably 
very  generally  distributed,  and  common  on  low,  marshy  land 
throughout  the  province. 

ZONITES  CELLARIUS — MLXLER. 

Local  Distribution. — The  only  specimens  found  so  far  in 
the  province  were  collected  by  Mr.  Stead  at  the  southern  end  of 
Paradise  Row,  St.  John.  They  should  be  sought  for  in  other 
parts  of  the  city. 

They  are  liable  to  be  found  at  all  our  seaport  towns. 

ZONITES  ARBOREUS — SAY. 

Local  Distribution. — Very  common,  and  universally  dis- 
tributed over  the  province.  At  present,  reported  from  St.  John, 
Kings,  York,  Victoria,  Restigouche  counties. 

Habits. — This  shell  is  found  along  our  country  roadsides 
under  fallen  tree  trunks,  as  well  as  in  the  woods. 

ZONITES    VIRIDULUS MENKE. 

Local  Distribution. — Reported  from  St.  John,  Kings  and 
Victoria  counties.  It  is  probably  abundant  in  York  county,  as  well 
as  in  other  parts  of  the  province.  Owing  to  its  resemblance  to  Z. 
arborea,  it  has  probably  been  overlooked  in  some  cases — being 
mistaken  for  that  species.  It  is  found  associated  with  Z.  arborea, 
under  chips  of  wood  or  leaves,  in  damp  places  near  the  water. 
It  has  one  whorl  less  than  that  shell,  the  last  one  rapidly  dilating, 
its  apex  is  not  depressed,  its  structure  is  thinner,  surface  more 
glossy,  and  its  umbilicus  somewhat  smaller.     On  its  upper  sur- 
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face  it  appears  to  be  identical  with  Z.  indentatus,  while  jan  the 
base  its  resemblance  to  Z.  arboreus  is  striking. 

20NrTES  EXIGUUS — STIMPSON. 

Local  Distribution. — Reported  from  York,  Victoria,  St. 
John,  Restigouche  and  Kings  counties.  The  shell  seems  widely 
distributed,  but  cannot  be  considered  as  plentiful  in  any  of  the 
localities  from  which  it  is  reported,  as  shown  by  the  following 
observations :  Taylor's  island,  i  spec. ;  Tobique,  2  spec's ;  Gordon 
island,  7  spec's ;  Ashbrook,  3  or  4  spec's.  In  the  vicinity  of  Fred- 
ericton  this  shell  is  scarce. 

ZONITES   FULVUS — DRAt'ARNAUD. 

Local  Distribution. — Reported  from  St.  John,  Kings,  York 
and  Carleton  counties.  It  should  be  generally  distributed  over  the 
province.    Not  uncommon  in  York  and  St.  John  counties. 

Habits. — They  are  found  in  hardwood  groves  under  decay- 
ing tree  trunks,  maple  trees  being,  apparently,  most  favorable 
to  them.  They  also  frequent  damp  places  near  the  water's  edge, 
hiding  under  fn^ments  of  wood,  and  are  often  found  under 
layers  of  damp  leaves  in  the  forest. 

VALLONIA  PULCHELLA — MULLER. 

Local  Distribution. — Generally  distributed  over  the  prov- 
ince.   Abundant  in  St.  John  and  York  counties. 

Remarks. — Common  about  fields,  scarce  in  woods.  It  i» 
often  found,  in  considerable  numbers,  on  the  banks  of  streams, 
in  the  grass,  and  in  other  open,  damp  situations. 

PATULATA  STRIATELLA — ANTHONY. 

Local  Distribution, — This  species  is  very  common  all  over 
the  province.  It  may  be  found  in  hardwood  forests,  especially 
under  large,  lately  fallen  tree  trunks.  It  !s  also  found  in  more  open 
places,  such  as  country  roadsides,  sheltered  by  Ic^s  or  small 
pieces  of  wood. 

PaUUa  strialella  and  Zontles  arborea  are  the  most  common 
land  snails  in  New  Brunswick.  It  is  difficult  to  say  which  is 
most  abundant,  but  I  think  Zonites  arborea  is  more  commonly 
met  with. 
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It  is  abundant  in  Victoria,  York,  St,  John,  Gloucester  an* 
Carleton  counties,  the  only  ones  so  far  studieid. 

STROBILA  LABYRINTHICA — SAY. 

Local  Distribution. — Reported  from  St.  John,  King's,  York, 
and  Carleton  counties.  Not  uncommon  in  York  and  St.  John 
-counties.     Probably  generally  distributed  over  the  province. 

HEMCODISCUS  LINEATUS — SAY. 

Local  Distribution. — It  is  repoited  from  St.  John.  King's, 
York.  Carleton  and  Victoria  counties.  Probably  generally  dis- 
tributed over  the  province ;  and  not  uncommon. 

Remarks. — This  species  is  found  under  the  bark,  and  in  the 

crevices  of  wet,  decaying  hardwood  fogs.     It  may  also  be  found 
under  layers  of  leaves  in  forests,  and  along  roadsides. 

MICROPHYSA  PYGMAEA DRAP. 

Local  Distribution. — .M  present  only  reported  from  Gordon 
island,  Kennebecasis  river.  This  shell  is  probably  not  uncommon  " 
in  the  counties  studied,  but  owing  to  its  extreme  minuteness  has 
been  overlooked.  It  should  be  generally  distributed  over  the 
province. 

Remarks. — This  is  our  smallest  land  shell,  measuring  only 
six-hundredths  of  an  inch. 

SUCCINEA  OBLIQUA SAY. 

Local  Distrieiution. — Reported  from  St.  John,  and  York 
counties ;  common  in  both.  This  species  is  very  common  at  Fred- 
ericton. 

Probably  common,  and  universally  distributed  over  the  pro- 
vince. 

Remarks.— The  genus  is  world-wide  in  its  distribution. 
Succinca  obliqua  prefers  moist  situations,  but  it  is  also  spread 
abroad  upon  the  hillsides.  At  Fredericton  specimens  may  be 
collected  in  very  swampy  ground  along  the  side  of  the  railway 
below  College  Grove,  while  in  the  grove  above,  where  the  land 
is  high,  we  find  them  under  decaying  tree-trunks. 

I  have  kept  these  animals  in  aquaria,  but  found  that  before 
they  had  been  in  the  water  long  they  would  commence  to  climb 
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Up  the  sides  of  the  vessel  containing  them,  and  reaching  the  sur- 
face of  the  water  bend  over  in  order  to  expose  the  lung  to  the 
air.     They  had  a  tendency  to  crawl  from  the  vessel. 


Local  Distribution. — At  present  reported  from  but  two 
localities — coast  near  St.  John ;  Ashbrook,  King's  Co.  The  speci- 
mens from  Ashbrook  are  doubtful,  but  the  five  specimens  of  Suc- 
cinea  collected  on  the  coast,  near  St.  John,  have  been  determined 
as  Succinea  dz-ara  by  Dr.  Whiteaves.  When  our  species  of  Stic- 
cinea  have  been  more  closely  studied,  the  distribution  of  the  three 
species  occurring  in  the  province  will  be  more  accurately  deter- 
mined. The  many  variations  in  the  shape  of  the  shells  of  each  of 
the  species  renders  their  identification,  in  many  cases,  very  dif- 
ficult. 

Habits. — Found  under  stones  and  fragments  of  wood  in 
damp  places,  but,  like  S.  obliqua,  also  found  on  hillsides  far  re- 
moved from  water. 

SUCCINEA  OVALIS — GOULD. 

Local  Distribution. — Reported  from  Red  Head,  St.  John 
Co.,  and  Ashbrook,  King's  Co.  Those  from  Ashbrook  doubtful. 
This  shell  is  probably  pretty  generally  distributed  over  the  prov- 
ince in  swampy  regions,  but  has  been  overlooked,  or  confounded 
with  S.  obliqua.  It  should  be  carefully  watched  for  in  those  situa- 
tions to'  which  it  is  confined.  All  specimens  of  Succinea  should 
be  very  carefully  observed — and  subjected  to  the  descriptions 
given  of  the  species  in  order  that  variations,  which  are  liable  to 
occur,  may  be  noted. 

Habits. — "  This  species  seems  to  be  confined  to  the  margin 
of  pools  in  wet  grass,  and  is  often  found  clinging  to  the  leaves 
of  aquatic  plants  in  ponds," — Morse. 

FERUSSACIA    SUBCYLINDRICA — LINN. 

Local  Distribution. — Reported  from  the  following  counties : 
York,  St.  John,  a  portion  of  King's,  Victoria,  Gloucester  and 
Carleton.  Probably  generally  and  abundantly  distributed  over 
the  entire  province. 
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Habits. — This  species  is  found  in  the  forests  under  decaying 
leaves,  also  under  stones  and  in  grass  by  the  wayside.  I  have 
found  them  abundant  under  railway  sleepers  where  these  were 
rotting  in  swampy  ground.  This  species  is  quite  abundant  in 
some  places  under  cedar  bark. 

ACANTHINULA  HASPA — SAY. 

Local  Distribution.— I  collected  a  single  specimen  of  this 
shell  at  Morrisey  Rock,  Restigouche  river,  in  the  summer  of  1899. 
It  is  not  reported  from  any  otiier  locality.  The  shell  was  collected, 
with  other  varieties,  on  the  hillside  above  the  rock,  in  a  hardwood 
grove  where  the  soil  was  very  dark  in  color  ^d  rich  in  mould. 
This  shell  probably  occurs  in  many  other  localities  where  the 
soil  is  rich  and  well  wooded;  although  it  will  not  be  common 
or  very  generally  distributed  in  the  province. 
VERTIGO  GOULDII — BINNEV. 

Local  Distribution. — The  only  specimens  collected  were 
found  at  Lawlor's  lake  and  Ashbrook.  There  is  some  doubt  as  to 
their  identity.  The  shell  of  this  species  is  only  one  sixty-sixth  of  an 
inch  in  length,  while  the  other  species  of  the  genus  are  also  ex- 
ceedingly minute.  It  is,  on  this  account,  very  difficult  to  distin- 
guish with  certainty  one  species  from  the  other — the  main  dis- 
tmguishing  mark  in  each  being  the  arrangement  of  the  teeth 
around  the  aperture  of  the  shell.  The  shells  have  been  sent  to 
an  expert  for  identification.  There  are  several  species  of  Vertigo 
in  New  England.  Six  of  these  are  liable  to  occur  here,  but  it 
will  take  some  time,  and  very  close  searching,  to  find  them  and 
get  them  properly  identified.  The  present  list  is  most  defective 
in  this  genus. 

Reu.^rks. — It  occurs 'in  woods  and  groves  under  leaves. 
The  animal  has  no  tentacles. 

Mr.  Stead  reports  that  V.  Gouldii  ( ?)   is  common  at  Ash- 
brook late  in  the  year  when  it  is  found  on  the  under  side  of  drv 
wood  along  the  freshet  line  on  the  intervales. 
carychium  exiguuum — say. 

Local  Distribution. — Reported  from  St.  John,  Victoria  and 
King's  counties.  Is  probably  generally  distributed  over  the 
province. 
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Remarks. — This  species  is  air  breathing,  but  amphibious  in 
its  habits.  It  is  not  included  in  Binney's  Manual.  It  is  found 
in  veiy  wet  and  boggy  places  in  woods.  Owing  to  its  amphi- 
bious habits  and  the  very  wet  localities  where  it  is  found,  it  has 
probably  been  overlooked  in  the  search  for  land  snails.  Its 
distribution  in  the  province  will  be  better  known  when  it  has 
been  more  carefully  looked  for. 

FRUITICICOLA  HISPIDA — LINN. 

Local  Distribution.  —  This  species  has  been  introduced 
into  St.  John.  Mr.  Stead  found  several  specimens  on  "the 
marsh,"  St.  John,  in  the  month  of  June.  Its  distribution  over  this 
area  of  land  should  be  studied.  The  specimens  were  collected 
nea^  on  old  barn  under  boards,  and  from  grass  ;  the  locality 
being  a  mile  from  the  city. 

PUFA  CORTICAHIA — SAY, 

Local  Distribution. — Reported  only  from  Lawlor's  lake  and 
Ashbrook  by  Mr.  Stead.  It  is  probably  not  uncommon  in  other 
parts  of  the  province,  but,  up  to  the  present,  has  not  been  observed. 

Remarks. — Dr.  W.  D.  'Matthew  states  that  species  of  Pupa 
are  surprisingly  scarce  about  St,  John.     "  I  found  more,  in  one 
or  two  trips  near  New  York,  than  all  I  came  across    in    New 
'  Brunswick." 

CONCHOLOGICAL    NOTES. 

<The  following  notes  on  the  land  snails  of  St.  John  and  vicinity 
are  taken  from  note-books  kindly  furnished  me  by  Mr.  Stead, 
and  represent  the  results  of  his  observations  for  the  years 
i88S  and  1889). 

1888. 
Mesmwn  Sayii,  Binney. 

Not  common  about  St.  John,  but  abundant  on  the  Tobique 
river.     Infrequent  at  Lawlor's  lake. 

Tachea  hortensis,  Muller. 

Lawlor's  lake,  common ;  "  Bay  Shore,"  stripes  different. 
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(Note, — In  addition  to  the  unicolored  variety  of  this  species 
'  found  at  Lawlor's  lake,  it  is  evident  that  the  striped  variety  also 
exists  here,  although  the  two  may  be  locally  separated). 

Stenotrema  monodon,  Rackett. 

Common  at  Lawlor's  lake. 
Patula  alternata.  Say. 

Lawlor's  lake,  common;    specimen  from  Ashbrook. 

VlTBlNA   LIMPIDA,   Gould, 

Abundant  in  orchards,  where  it  is  found  in  company  with 
a  Succinea  {S.  obliqua,  young?)  around  the  base  of  tree  trunks; 
also  abundant  in  the  wooded  intervales  of  the  Tobique. 

Patula  stbiatella,  Anthony. 

Found  alone  in  pine  woods,  near  Dark  lake,  late  in  the 
season. 

Strobila  labyrinthicAj  Say. 

Common  at  Lawlor's  lake;   Ashbrook,  two  specimens. 

Helicodiscus  lineatus.  Say. 

Not  uncommon  about  St.  John, 

In  1888 — Walters'  landing,  i  specimen;  Tucker's  road,  2 
spec's ;   Ashbrook,  6  spec's ;   Taylor's  island,  i  sp. 

ZoNiTEs  FULVus,  Drapamaud. 

The  variety  of  this  shell  found  at  Lawlor's  lake  (see  list) 
resembled  both  5.  labyrinlhtca  and  Z.  fulvus.  It  is  between 
them  in  size.  Mouth  narrower  tlian  either.  Six  whorls  flatter 
than  /.  fulvus  of  six  whorls.  Larger  than  full  grown  ^.  laby- 
rinlhica. 

These  species  are  found  in  woods  and  uncultivated  places, 
being  common  at  Lawlor's  lake  above  the  fresh-water  marl,  and 
the  small  kinds  with  P.  alternata  in  the  damp  leaves  and  decayed 
wood  of  Lawlor's  lake  and  Ashbrook. 
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Pupa  coRTicABiA^  Say. 

Mr.  Stead  reports  this  species  from  Lawlors  lake  and  Ash- 
brook.  I  have  not  seen  the  specimens. — (G.  W,  B.)  I  collected 
ICO  specimens  in  one  afternoon. — {G.  S.) 

ZoNiTEs  FULvus,  Drapamaud. 

Found  in  leafy  woods,  with  alder  and  elder  bushes.  Lawlor's 
lake  woods,  i  collected  some  shells  beside  the  road  near  River- 
side, under  a  damp  board  near  alder  bushes.  At  Taylor's  island 
I  found  them  under  old  spruce  bark.  At  Ashbrook  under  old 
logs  by  the  side  of  the  road  near  the  Beld. 


March  ^isl. — Land  snails  on  "  the  marsh  "  not  out  yet,  except 
perhaps  Succtnea,  a  few  of  which  were  found  under  stones  by 
the  railway,  with  the  mouth  of  shell  covered  by  a  translucent 
shining  operculum.  The  animal  became  lively  after  being  kept  a 
day  or  two  in  the  house. 

April  jlh  to  2ISI. —  The  warm  spell  between  these  dates 
brought  out  of  the  land  snails,  for  Ferussacia  subcylindrica,  Zon- 
ites  arboreuf,  and  others  were  common  at  Marble  cove. 

Four  specimens  of  Helix  cellaria  (Zonites  cellarius)  lived  all 
winter  in  the  house  in  a  glass  jar  with  earth  and  ashes,  and  a 
sunflower  root  at  the  bottom.  They  seemed  to  eat  the  small  roots 
of  the  sunflower,  also  the  sprouts  from  sunflower  seeds  and  a 
bean. 

Either  on  April  2Sth  or  the  night  between  April  25th  and 
26th,  one  of  the  animals  in  captivity  layed  ten  eggs,  and  on  the 
night  between  the  26th  and  27th  of  April  it  layed  five  more. 
They  are  roiaid,  slightly  flattened,  opaque,  white  bodies,  about 
the  size  of  a  mustard  seed. 

About  nineteen  were  counted  later  on  in  the  day  {27th  April). 

On  the  26th  May  I  found  a  young  light-colored  shell  with 
a  piet^c  of  white  ^g-shell  sticking  to  it,  in  the  jar.  The  animal 
was  alive  and  may  have  been  hatched  for  some  days. 
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The  shells  of  the  eggs  of  H.  cellaria  are  brittle  and  of  the  color 
of  hens'  eg^.  Jtist  before  being  hatched  the  animal  is  sur- 
rounded with  a  watery  substance,  and  has  a  shell  of  one  com- 
plete turn,  or  perhaps  more  than  one  ( ?). 

HeUX  STRIATELLA. 

Seems  to  be  the  hardiest  of  wood  snails,  being  latest  to  go 
into  the  ground  in  autumn,  and  amoi^  the  earliest  to  come  out 
in  spring.  It  is  found  almost  everywhere,  except  in  well  culti- 
vated fields,  and  often,  as  in  spruce  woods,  by  itself. 

SUCCINEA. 

Is  the  hardiest  of  our  land  snails  in  cultivated  ground.  It  is 
our  earliest,  and  is  widely  distributed. 
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ARTICLE  IV. 

l^OTES  ON  THE  NATURAL  HISTORY  AND  PHYSIO- 
GRAPHY  OF    NEW    BRUNSWICK. 

By  W.  F.  Gakoho. 

57. — Upon  Sundry  Natural  Curiosities  said  to  occur  iv 
New  Brunswick. 

Rod  Itlarcb  4, 1901:  re-wrillcn  Febrgary,  1903. 

From  time  to  time  we  are  told  of  remarkable  places  or  objects 
■said  to  occur  in  the  Province.  Some  of  these  may  not  exist,  but 
others  without  doubt  do.  Al!  are  worth  looking  into,  if  only  to 
■disprove  them,  but  also  for  the  further  reason  that  one  may  thus 
be  led  to  some  discovery  of  genuine  scientific  interest.  The 
following  appear  to  deserve  inquiry  from  this  point  of  view. 

(l)  Underground  Waters. —  The  underground  lake  near 
Hillsborough,  in  Albert  County,  is  well-known.  It  is  often 
mentioned  in  newspaper  articles,  and  there  is  a  good  popular 
-description  of  it  in  the  New  Brunswick  Magazine,  Vol.  11,  306- 
310,  by  C.  A.  Steeves.  Mr.  C.  J.  Osman,  M.  P.  P.,  who  knows 
it  well,  tells  me  it  is  simply  a  basin  in  one  of  the  plaster  fissures 
common  in  that  r^on.  But  an  exact  scientific  examination  of 
it  remains  to  be  made,  and  would  no  doubt  yield  some  points  of 


Streams  which  in  the  time  of  low  water  in  summer  flow 
entirely  out  of  sight  among  large  boulders  are  not  uncommon 
in  the  bouldery  districts  of  New  Brunswick ;  and  on  the  Adder 
I^ke  waters,  as  explained  in  a  later  note  (No.  63),  particularly 
at  the  main  outlet  of  Three  Outiet  Lake  and  at  the  outlet  of  Hoyl 
l.ake,  these  bouldersare  covered  by  continuous  forest  and  under- 
growth, so  that  only  the  sound  of  the  running  waters  shows  the 
position  of  the  streams.     Probably  of  this  latter  kind  is  the  part 
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of  Bull's  Creek,  in  Carleton  County,  mentioned  by  Joseph  Bou- 
chette  in  a  letter  written  white  conducting  the  international 
boundary  survey  in  1817  (MS,  in  possession  of  Rev.  W.  O. 
Raymond),  "  the  river  is  said  to  be  tolerably  wide,  and  passes 
tor  100  yards  underground  and  again  appears  in  a  fine  broad 
stream  and  clear  water."  But  possibly  the  underground  part 
may  be  of  another  nature. 

(2)  Ice  Caves,  or  Freezing  Caverns. — Caves  in  which  ice 
lies  all  the  year  round  are  said  to  occur  near  Wa^erford,  in  Kings 
County,  but  I  have  not  been  able  to  obtain  any  exact  information 
about  them.  Mr.  C.  J.  Osman,  M,  P.  P.,  tells  me  there  is  a  deep 
hollow  fiear  Hillsborough,  in  which  the  snow  lies  all  through  the 
year.  Such  caverns  have  been  elaborately  investigated  in 
other  parts  of  the  world,  with  results  summarized  in  Balch's 
excellent  work.*  He  concludes  that  the  ice  simply  persists  as 
in  an  ice  box,  through  the  summer,  and  is  formed  only  in  winter, 
the  popular  opinion  to  the  contrary  notwithstanding.  McGee,** 
however,  has  recently  pointed  out  tliat  this  popular  idea  is  not 
yet  entirely  disproven,  and  suggests  possible  methods  of  summer 
ice  formation  under  special  conditions.  The  ice  caves,  (or 
wells,  if  such  exist,)  of  New  Brunswick  should  be  investigated. 
The  publication  of  the  present  note,  in  the  St.  John  Globe, 
March  19th,  brought  two  letters  to  that  paper.'  One  signed 
K.  C.  B.,  in  the  issue  for  April  12th,  read  in  part  as  follows, 
describing  the  Waterford  Cave : 

There  is  only  one  where  the  ice  has  remained  beyond  June.  It  Is  only 
a  few  hundred  yards  from  the  Trout  Creek  and  about  as  far  from  the 
Cedar  Camp  Brook.  Right  behind  it  stands  Chambers'  Bluff,  whose  face 
is  difficult  of  scaling  and  which  is  from  200  to  300  feet  higher  than  the 
valley.  Right  at  its  foot  is  a  dense  cedar  swamp,  and  on  the  edge  of  the 
swamp  are  several  deep  cavities.  The  rock  beneath  the  soil  is  limestone. 
Quite  a  little  brook  runs  through  the  swamp  and  sinks  into  one  of  these 
cavities,  which  are  formed  here  by  the  fissures  so  common  in  limestone. 
It  is  not  seen  afterward.  The  largest  of  these  cavities  or  rather  a  kind 
of  double  cavity,  has  a  cave  with  two  entrances.    The  main  cave  is  about 


■Rlsderes  01  FrMjintt  Cavfim 

.    By  E  S.  Balch,    Philadelpl.la.    1900. 

•*  In  Caves  and  Froieii  Wells. 

National  Geoeraphii  Magaiine,  XII,,  43J-436- 

In  Ihlsflrlide  McGw  refers  to 

an  linpordnt  conliibutlon  to  th?  subject  by  Kimball  Id 

tbe  Monthly  Weather  Review  U 

ir  October.  1901. 
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twenty  feet  long  and  half  as  wide  and  high,  with  an  arm  about  half  as 
large.  Ingress  can  be  had  to  either  half.  During  the  winter  this  double 
cave  fills  with  ice  and  in  the  spring  the  ice  near  the  mouth  melts,  the 
rest  remiina,  but  gradually  gets  less  as  the  summer  wears  away.  There  is 
no  doubt  "the  ice  simply  persists  as  in  an  ice-box,  through  the  summer 
and  is  formed  only  in  winter."  I  have  got  ice  from  this  cave  in  each 
summer  month  of  the  year  with  which  to  freeze  ice  cream,  and  consequent- 
ly know  whereof  1  speak.  A  few  years  ago,  the  owner  of  the  land  cleared 
the  trees  from  around  the  caves,  and  as  a  rcsuh  the  ice  melts  much  more 
rapidly.  In  fact,  I  was  there  last  August  and  visited  the  place  and  found 
that  the  ice  had  about  all  melted,  no  doubt  on  account  of  the  absence  of 
the  trees. 

Another  letter,  signed  Thomas  Graham,  in  the  issue  for  March 
27th,  read  in  part  thus; 

An  ice  cave  such  as  be  refers  to  exists  about  the  Eagle  Mountain  in 
Queens  county,  N.  B.,  some  two  miles  below  Welsford  station,  on  the 
west  side  of  the  Nerepis.  I  remember  that  fifty  years  ago  Mr.  Robert 
Wark,  residing  on  the  other  side  of  that  stream,  and  who  conducted  a 
large  dairy,  used  to  depend  upon  this  cave  for  his  summer  ice  supply.  A^  ' 
the  ice  was  carried  to  the  farm  in  baskets,  the  cave,  or  gulch,  could  not 
have  been  far  distant. 

To  find  out  the  present  condition  of  this  cave,  I  wrote  to  the 
postmaster  at  Welsford,  Mr.  H.  Johnston,  who  replied  as  follows : 

The  cave  referred  to  by  Mr.  Thomas  Greham  in  his  letter  to  the  Globe 
which  you  refer  lo,  was  at  that  time  as  described  by  him,  sufficiently 
large  to  retain  ice  all  through  the  summer.  But  nothing  remains  of  it 
now,  as,  at  the  time  the  railroad  was  built  through  here,  th^  took  the 
rocks  which  retained  the  water  for  bridge  purposes,  and  also  cleared  off 
the  woods  which  made  the  shade  and  preserved  the  ice. 

{3)  The  warm  spot  on  Blue  Mountain. — It  is  reported 
among  the  guides  on  the  Tobique  that  there  is  on  Blue  Mountain, 
Tobique,  a  small  area  on  which  the  snow  never  lies  long  in  winter, 
and  on  which  a  man  may  sleep  with  comfort  without  blankets 
or  other  shelter  even  in  cold  weather,  though  the  ground  is  said 
not  to  feel  warm  to  the  hand.  Perhaps  there  is  no  foundation 
in  fact  for  this  statement,  but  in  connection  with  it  attention  may 
be  called  to  the  fact  that  this  mountain  is  of  igneous  origin 
although  its  fires  are  supposed  to  have  been  cooled  for  many 
geological  ages.  The  investigator  of  the  legend  must  go  to  its 
solution!  armed  with  delicate  thermometers. 
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It  is  also  reported  in  the  same  quarter  that  remarkable  under- 
ground  rumblings  are  sometimes  heard  on  a  mountain  on  the 
Wapske,  If  there  is  any  truth  in  this  statement,  the  noises  are 
related  to    those   described  in  the    first    note   of   thi& 


58. — Materials  for  a  Study  of  Magnetic  Variation  in 

New  Brunswick. 

Read  Marcb  4. 1901. 
Although  the  study  of  the  cycles  of  magnetic  variation  in  New 
Brunswick  is  a  subject  of  much  practical,  as  well  as  scientific  and 
historical  importance,  no  systematic  investigation  of  it  has  been 
attempted,  aside  from  the  genera!  summaries  made  by  the  United 
States  Coast  Survey  in  the  publications  cited  below.  Yet  abund- 
ant materials  for  the  purpose  exist,  and  the  subject  is  an  inviting 
one.  It  would  form  an  admirable  subject  for  a  thesis  by  some 
one  of  the  graduating  engineering  students  at  the  university.  I 
shall  here  summarize  the  sources  of  information  as  far  as  I  have 
noticed  them. 

( 1 )  The  Admiralty  Charts. — These  are  kept  as  carefully  as 
possible  up  to  date,  and  the  variations  shown  upon  them  are  sa^ 
posed  to  be  accurate.  In  fact,  however,  for  the  later  editions, 
they  are  mostly  only  estimated,  but  the  careful  determinations 
made  when  the  original  surveys  were  in  progress  are  most  valu- 
able.    These  are  given  in  the  publications  next  mentioned. 

(2)  Publications  of  the  United  States  Coast  and  Geodetic 
Survey. — For  the  preparation  of  their  variation-charts  issued  at 
intervals  both  by  the  Survey  and  by  the  Hydrographic  office,  this 
Survey  has  compiled  all  available  data,  including  the  original  de- 
terminations by  the  /Vdmirahy  Survey,  in  this  Province  in  the 
first  half  of  the  nineteenth  century.  These  are  given  in  full  in 
the  report  of  that  Survey  for  1895,  Appendix  i,  an  invaluable 
publication  for  the  student  of  this  subject.'  The  Hydrographic 
Office  Publications,  1900  and  114,  contain  a  few  references  to  the 
subject, 

{3)  Returns  of  Sun-cy  in  the  Crown  Land  Office. —  These 
include  by  far  the  most  abundant  materials.  Innumerable  sur- 
veyors' plans  of  ail  parts  of  the  Province,  from  1784  down  to  the 
present,  are  here  preserved  and  accessible,  and  most  of  them  mark 
the  magnetic  variation.     I  presume  these  determinations  are  of 
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very  tmequal  value,  and  the  cautious  student  will  need  to  do  mucli 
sifting  in  usin^  them.  Plans  of  somewhat  earlier  date  probably 
occur  in  the  Crown  Land  Office  at  Halifax. 

(4)  Eighteenth  Century  determinations. — Particularly  valu- 
able in  such  a  study  are  very  early  determinations,  if  they  are 
accurate;  one  may  say,  the  earlier  they  are,  the  more  valuable.* 
The  great  chart  maker  of  the  eighteenth  century  in  this  region 
was  DcsBarres,  whose  superb  charts  in  his  "  Atlantic  Neptune  " 
were  only  superseded  by  the  Admiralty  Charts  of  the  last  century. 
DesBarres'  determinations  of  variations  in  New  Brunswick,  s<»ne 
eight  in  number,  made  in  1775,  are  given  in  his  book,  "  Nautical 
Remarks  and  Observations  on  the  Coasts  and  Harbours  of  Nova 
Scotia,"  .  .  .  1778.  These  were  no  doubt  carefully  made  and 
are  of  much  value.  In  1772  the  Passamaquoddy  region  was 
carefully  surveyed  by  Thomas  Wright,  and  his  MS.  map  gives  the 
variation  for  that  year  at  the  northern  Wolf  as  12°.  Probably 
the  original  map  of  Morris'  Survey  of  the  St.  John  and  Passa- 
maquoddy of  1765,  preserved  in  the  Public  Record  Office,  Lon- 
don, also  gives  the  variation. 

(5)  Boundary  Surveys. —  By  far  the  most  careful  surveys 
made  in  Xew  Brunswick  away  from  the  sea  coasts  have  been 
made  in  connection  with  the  International  and  Interprovincial 
Boundaries,  and  the  results  of  magnetic  variation  on  these  sur- 
veys are  particularly  valuable.  As  the  results  are  mostly  in 
manuscript,  and  not  accessible,  I  shall  mention  here  those  which 
I  have  met  with  in  recent  studies  made  upcm  the  subject  of  the 
boundaries. 

The  original  map**  showing  the  very  careful  surveys  of  the 
Scoodic  and  Magaguadavic  Rivers,  made  in  1796- 1798,  gives 
the  variation  at  St.  Andrews  and  at  Frederidon. 

In  1817  -  1818  the  north  line  from  the  monument  at  the  source 
of  the  St,  Croix  was  run  to  the  watershed  just  south  of  the  St. 
Lawrence.  At  the  monument  the  variation  in  18 17  was  made 
13°,  51';  the  MS.  diary  of  the  surveyo's  in  1818,  which  I  have 
seen,  makes  the  variation  at  Mars  Hill,  North  Peak.  15°.  15': 
at  the  mouth  of  Grand  River.  15°,  31',  37":  at  the  junction  of 
Wagansis  and  Restigouche.  16°,  20',  39":  where  the  north  line 
crosses  the  Kedgewick,  17°,  22',  30".  Other  surveys  on  Green 
River  and  the  Temiscouata  region  were  made  at  this  time,  and 
the  MS.  maps  are  in  the  Department  of  State  at  Washington. 

•  ChBniplain'»tlelCT<nin»liomin  1604-sare  diBCU»»«d  in  Trans.  BoyalSorfetTnl  Canada 
VUl..  19M.  leclion  ii-  iw,  fool  nole. 

■•  PublUbcd  reccntlr  in  Vol.  1.  of  Moore's  "  Intvrnallonal  ArUtratlant,"  and  r; printeil 
In  Trina.  Royal  Soc.  Canada.  VII.,  igm,  acclion  H.'tn. 
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In  1841  - 1842  the  north  line  from  the  monument  was  sur- 
v^ycd  with  the  utmost  possible  care  by  Major  Graham  for  the 
United  States.  On  this  line  he  made  more  tfian  200  observations 
for  magnetic  variation.  His  report  was  never  published,  and 
is  not  now  in  Washington,  and  perhaps  was  destroyed  by  fire 
with  the  later  boundary  maps*. 

In  1843  -  1845  the  entire  International  Boundary  was  surveyed 
by  an  International  Commission  with  ^eat  care,  and  copies  of 
their  maps,  giving  no  doubt  their  determinations  of  variation, 
are  in  the  Crown  Land  Office.  These  maps  were  lithographed 
by  the  United  States  Government  and  distributed  to  the  States 
bordering  the  boundary,  and  these  maps  give  the  magnetic  varia- 
tion in  great  detail  at  many  points. 

In  1853 -1855  the  Interprovincial  Boundary  between  New 
Brunswick  and  Quebec  was  carefully  surveyed ;  the  maps  are  in 
the  Crown  Land  Office,  and  doubtless  record  the  careful  deter- 
minations of  the  variation. 

In  1853  the  Interprovincial  Boundary  between  New  Bruns- 
wick and  Nova  Scotia  was  surveyed;  the  map  is  in  the  Crown 
J.^nd  Office,  and  gives  the  variation.**  t 

59. — On  the  Types  of  RivER-BErs  m  New  Brunswick. 


Everyone  familiar  with  our  New  Bninswick  rivers  must  have 
noticed  the  remarkable  diversity  in  the  character  of  their  beds. 
Further  observation  shows,  however,  that  the  seemingly -end  less 
kinds  belong  to  a  few  marked  types  with  intergradations,  while 
these  types  in  turn  belong  to  some  three  groups  determined  by 
the  nature  of  the  physiographic  evolution  of  rivers. 

Group  I,  The  Primitive  types,  found  in  rivers  of  uniform 
■uninterrupted  development,  of  which  we  possess : 

I.  The  Torrent  Type. —  Occurs  typically  at  the  heads  of 
forming  rivers  which  are  cutting  at  high  grade  into  rock  in 
position.  The  bed  is  of  ledge  rock,  the  jointing  or  irregular 
hardness  of  which  produces  rapids,  falls  and  pools,  in  which 
boulders  may  lodge  and  even  wear  them  to  pot-holes.  The  vallej' 
is  V-shaped,  often  with  cliffs  bearing  in  favorable  clefts  a  luxuri- 

•  Rictiardson's  MeBsaeel  of  Ihc  Fre*ldenU.  IV..  17a. 

"On  a  posiibleinconihlency  In  which,  see  Trans.  Royal  Society  ol  Canada.  VII.,  1991, 
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ant  Ibough  small  vegetation.  Though  typical  of  unglaciatetj 
regions,  or  of  post-glacial  streams,  this  type  occurs  also  where 
glacial  drift  is  for  local  reasons  wanting,  or  has  been  easily  washed 
away.  Extremely  gocxl  examples  of  the  latter  occur  in  the 
rivers  emptying  into  the  Bay  of  Fundy  between  Quaco  and  Alma 
(as  described  earlier  in  Note  8),  and  of  the  former  in  the  stream 
between  Milnagek  and  Long  Lakes  of  the  Negoot  chain  (Note 
39),  and  elsewhere  abundantly  in  the  Province. 

In  a  river  of  uninterrupted  development,  this  type  would 
merge  gradually  downward  into  the  mature  type,  which  however 
may  more  conveniently  be  -  considered  in  the  second  group. 
Again,  in  addition  to  this  genuine  primitive  torrent  type,  there 
is  a  secondary  or  induced,  one  may  almost  say  a  pseudo-torrent, 
type  in  the  glacial  gorges  considered  below. 

Group  IL  The  Normal  Glacial  types,  found  in  rivers  to 
which  glacial  drift  has  been  supplied  abundantly,  but  so  evenly 
that  they  have  not  been  forced  from  their  main  channels.  In  the 
bed  of  an  ideal  river  (one  with  an  increasing  slope  and  current 
from  mouth  to  source)  evenly  supplied  with  glacial  drift,  the 
latter  would  tend  to  become  assorted  according  to  the  strength 
of  the  current,  which  would  wash  the  finer  materials  from  the 
upper  course,  leaving  there  the  larger  boulders,  and  carry  it  to- 
wards the  mouth,  the  farther  the  finer  it  is,  burying  beneath  it 
the  coarser  drift  which  the  slower  current  could  not  move.  This 
arrangement  is  modified  by  several  causes,  notably  by  the  irregular 
original  distributitm  of  the  drift,  and  especially  by  the  presence 
of  barriers  which  the  current  cannot  remove  in  the  course  of  the 
river.  Such  barriers  may  be  rock,  such  as  causes  glacial  falls, 
or  they  may  be,  and  oftenest  are,  great  trains  of  boulders  left  by 
glacial  dams  otherwise  washed  away.  Now  between  such  bar- 
riers, other  things  being  equal,  there  is  a  general  tendency  for  a 
river  to  even  its  slope  from  one  to  another,  a  feature  best  seen 
in  rivers  of  the  Gravel  Type  below ;  hence,  between  these  bar- 
riers, especially  when  not  too  far  apart,  there  is  a  tendencv  for 
the  river  to  be  uniform  in  current,  and  therefore  in  character  of 
bed.     When  the  barriers  are  of  near  the  same  level,  even  though 
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somewhat  far  apart,  the  current  will  be  gentle  Bad  the  bed  of  the 
finer  materials;  this  condition  may  be  succeeded  immediately 
by  a  case  where  the  barriers  are  very  different  in  level,  resulting 
in  a  coarser  type  of  drift  in  the  river  bed.  Thus  are  explained 
those  sudden  transitions,  in  the  character  of  the  river  beds,  of 
which  a  marked  example  is  to  be  seen  in  the  Nepisiguif  at  Indiaa 
Falls.  In  the  case  of  beds  of  the  finer  materials,  the  original 
coarser  drift  is  of  course  present,  but  deeply  buried. 

There  are  all  gradations  in  the  size  of  the  drift  forming  the 
beds,  but  in  general  we  may  distinguish  the  following  types. 

2.  The  Fixed  Boulder  Type. —  Occurs  wherever  a  swift 
stream  has  cut  into  masses  of  drift  and  removed  alt  the  smaller 
materials,  leaving  only  the  boulders  too  large  to  be  moved  to- 
form  and  obstruct  its  bed.  This  may  occur  either  ( i )  near  the 
heads  of  rivers,  or  (2)  at  various  points  along  their  courses  where 
old  glacial  dams  existed,  in  which  latter  case  falls  and  rapids 
often  result  as  earlier  described  (Note  No.  48),  and  deadwaters 
or  lakes  may  be  formed  above  them.  The  banks  are  frequently 
low,  especially  in  (i),  and  densely  forested.  Perfect  examples 
are  abundant  on  most  of  our  rivers  in,  or  south  of,  the  crystal- 
line formations  of  the  Province,  notably  on  the  Litde  Southwest 
Miramichi  between  Big  Lake  and  the  Main  River  (Note  No.  54). 

3.  The  Movable  Boulder,  or  Pavement,  Type. — Occurs  on 
swift  streams  below  the  preceding,  where  the  boulders  can  be 
moved  and  sorted  by  the  flooded  stream.  The  boulders  tend  to- 
arrange  themselves  into  a  sort  of  pavement  to  the  stream,  which 
flows  swiftly,  but  often  smoothly,  and  of  fairly  uniform  depth, 
over  them.*  The  banks  are  various,  but  often  steep.  Examples 
occur  on  all  of  our  northern  rivers,  but  the  type  is  especially 
finely  shown  on  the  Nepisigiiit  below  Indian  Falls.  It  grades 
into  the  next  type. 
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4.  The  Gravel  Type. — Occurs  where  the  pitch  of  the  stream 
is  marked  but  moderate.  There  is  a  tendency  to  .form  heavitv 
forested  flood-plains  amongst  which  the  river  winds  over  a. 
smooth  gravel  bottom  in  a  very  tortuous  course,  forming  deep 
pools  at  the  abrupt  bends.  A  perfect  example  is  the  greater  part 
of  the  Little  Tobique,  and  much  of  the  lower  Upsalquitch,  but 
great  stretches  of  the  Uppe;-  St,  John  are  of  this  character.  Bould- 
ers may  often  be  present,  brought  do*n  by  river  ice  from  above. 

5.  The  .Mature  Type. — Occurs  where  a  stream  has  but  little 
current  (either  because  approaching  sea-level,  or  a  lake,  or  a 
glacial  dam)  and  abmidant  detritus  from  above.  Here  great 
rich  intervales  are  built,  amongst  which  the  river  winds  smoothly 
in  serpentine  bows  in  a  somewhat  deep  channel,  often  forming, 
especially  in  the  straighter  reaches,  large  islands.  Excellent 
examples  occur  on  the  St.  John  at  Maugerville,  but  abundantly 
in  many  places  in  the  Province. 

Group  III.  The  Induced  types,  due  to  causes  disconnected 
from  the  normal  development  of  rivers,  such  as  glacial  damming 
and  submergences.* 

6.  The  Glacial  Gorge  Type. — Occurs  where  a  stream,  up  to 
the  largest  rivers,  is  forced  by  a  glacial  dam  to  leave  its  channel, 
and  flow  for  some  distance  over  rock,  to  fall  again  below  into  the 
old  channel.  Then  the  fall  cuts  back  through  the  rock,  leaving  a 
deep  U-shaped  gorge  below  it  (resembling  in  many  respects  a 
torrent  valley),  through  which  the  river  tortuously  flows  with 
many  rapids  and  whirlpools.  The  fall  may  either  persist  at  the 
upper  end  of  the  gorge,  or  it  may  have  disappeared.  Many  such 
gorges  exist  as  already  described  (Note  No.  48),  of  which  our 
most  typical  examples  are  below  the  Grand  Falls  of  the  St.  John, 
in  which  the  gorge  is  filled  with  rapids,  or  below  the  Grand  Falls 
of  the  Nepisiguit,  in  which  the  gorge  is  deep  and  smooth,  and 
of  the  Nepisiguit.  in  which  the  gorge  is  deep  and  smooth,  or  the 
Tobique  Narrows  and  the  "Falls"  at  the  mouth  of  the  St.  John, 
where  the  fall  has  nearly  disappeared. 

7.  The  Deadivater  Type. — Occurs  where  glacial  dams,  either 
of  the  extreme  sort  just  mentioned,  or  merely  trains  of  boulders. 
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pond  back  the  water  above  them  for  a  distance  var>'ing  with  the 
pitch  of  the  water  and  the  height  of  the  dam.  Such  deadwaters 
merge  without,  break  into  lakes, — are,  in  fact,  morphologically 
lakes.  They  tend  to  partially  fill  up  with  vegetation,  particul- 
arly with  bog,  until  only  a  narrow  channel  may  be  left.  Such 
deadwaters  are  pimply  innumerable  in  the  smaller  streams  of  the 
Province. 

Somewhat  different  morpholc^cally  are  those  deadwaters 
formed  as  thoroughfares  through  lakes  which  are  filling  up  with 
bog,  or  through  bog  which  is  forming  across  a  narrow  place  in  a 
lake,  separating  it  into  two  parts.  Such  thoroughfares  have 
usually  considerable  depth,  winding  courses,  and  fringes  of  over- 
hanging heath  bushes,  the  channel  being  no  doubt  kept  the 
depth  and  width  it  is  by  the  discharge  of  waters  in  the  spring 
floods.  Good  examples  are  abundant, — that  separating  Maga- 
guadavic  from  Little  Magaguadavic  Lake  being  perfectly 
typical. 

8,  The  Fiord  Type. — Bearing  often  a  superficial  resemblance 
to  the  Gorge  type,  but  very  much  larger  and  riper,  are  those 
■often  deep  rock-walled  rivers  into  which  the  sea  flows.  They 
are  formed  by  the  drowning  of  valleys  through  the  submergence 
of  the  land,  in  some  cases  no  doubt  being  deepened  by  glacial 
action.  The  St.  Croix  from  St.  Andrews  to  Oak  Bay  is  a  good 
type,  as  is  the  Magaguadavic  below  the  Falls,  but  many  of  our 
North  Shore  rivers  show  the  same  character,  though  the  lower 
-coast  makes  them  less  impressive. 

60. — On  the  Digdeguash  Lake  Basin. 

Read  April  1. 1931. 
In  the  southwestern  part  of  York  County  lies  a  group  of 
small  lakes  which  appear  to  have  escaped  all  mention  in  our 
icientific  literature, — the  Digdeguash  Lakes.  I  spent  a  few  days 
upon  them  in  August,  1900,  and  made  some  observations  which 
follow. 

This  group  appears  to  have  been  first  mapped  in  an  early  MS. 
sketch  by  Mahood,  now  in  the  Crown  Land  Office,  was  surveyed 
by  Garden  in  1858,  and  first  appeared  upon  a  printed  map   on 
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Wilkinson  in  1859,  which  follows  Garden's  plan.  The  accom- 
panying map  is  based  upon  Garden's,  excepting  the  Cranberry 
Brook  portion,  which  I  have  taken  from  the  original  Boundary 
survey  map  of  the  Magaguadavic  River  of  1798,  and  some  other 
small  portions  which  are  from  other  plans  and  from  my  own 
observations.  The  depths  were  taken  by  me,  and  the  heights 
above  sea  level  are  estimated  from  the  elevations  given  upon  Mr, 
Chalmers'  recently-printed  Surface  Geolc^  Map  of  this  region. 
Mr.  Chalmers  did  not  visit  these  lakes  in  his  explorations  of  this 
r^ion,  though  he  inspected  the  groups  east  and  west  of  them. 
The  group  derives  some  interest  from  the  fact  that  an  old  Indian 
route  of  travel  from  the  Magaguadavic  to  the  St,  Croix  passes 
through  it.  The  portages  are  stiit  known  locally,  and  are  shown 
in  part  upon  the  1798  and  the  Garden  plans;  they  are,  I  believe, 
correctly  and  fully  represented  upon  the  accompanying  map. 

The  lakes  lie  in  the  shallow  northwest  and  southeast  valleys, 
separated  by  the  low  ridges  and  hills  characteristic  of  this  region, 
representing,  no  doubt,  as  pointed  out  in  an  earlier  note  (No, 
49),  remnants  of  both  of  New  Brunswick's  peneplains.  These 
valleys  are  partially  filled  by  great  masses  of  morainic  drift, 
chiefly  immense  granitic  boulders,  and  the  irregularity  of  deposi- 
tion of  this  drift  is  the  cause  of  the  irregularity  of  the  outlines 
of  the  lakes.  The  lakes  possess  the  dark  water,  boggy  inlels, 
shallowness,  and  the  boulder  shores,  islands,  points  and  bottoms 
characteristic  of  all  lakes  in  the  granitic  regions  of  the  Province. 
They  thus  resemble  precisely  the  Chiputneticook  and  Magagua- 
davic Lakes,  whose  glacial  origin  and  phenomena  have  been  so 
well  described  by  Mr,  Chalmers  in  his  Report  for  1884.  I  could 
find  in  them  no  facts  worthy  of  special  mention.  Their  depths, 
as  seems  usual  (and  natural)  in  such  lakes,  are  greatest  towards 
their  southeastern  shores.  They  are  separated  from  one  another 
by  thoroughfares,  broken  in  places  indicated  upon  the  map  by 
short  boulder  rips  of  a  few  feet  descent,  usually  showing  an 
abrupt  fall  at  the  lower  end  where  the  boulders  are  being  worked 
downwards.  The  lakes,  as  a  whole,  are  not  unattractive,  es- 
pecially where,  as  in  the  case  of  the  First  Lake,  they  are  backed 
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by  ridges  covered  with  second  growth  forest.  They  have  been 
extensively  lumbered  in  the  past,  are  unsettled  except  for  the 
boat  houses  and  camp  of  the  McAdam  sporting  clubs,  have  a 
fair  amount  of  game  and  fish,  and  alU^ether  are  a  pleasing 
cruising  ground  for  the  canoeman  and  camper.  They  are  a 
special  blessing  to  the  young  men  of  McAdam,  who  find  in  them 
a  welcome  recreation  place,  which  otherwise  would  be  wanting 
in  that  region. 

There  is,  however,  one  point  of  special  interest  about  the 
Jakes,  the  om,  indeed,  which  led  me  to  visit  them.  As  a  general 
map  will  show,  instead  of  emptying  southward,  as  the  lakes  on 
the  east  and  west  of  them  do,  they  empty  to  the  west  through 
the  Little  Digdeguash  into  the  St,  Croix  system,  which  is  the  more 
remarkable  in  that  the  Digdeguash  River,  parallel  with  the  rivers 
which  empty  the  other  lakes,  comes  to  within  a  short  distance, 
indeed  to  within  a  mile,  of  them.  This  leads  to  the  suppositicm 
that,  morpholc^cally,  and  as  their  name  implies,  these  lakes  be- 
long to  the  Digdeguash,  and  not  to  the  St.  Croix,  and  that  they 
have  been  turned  from  the  former  into  the  latter  in  glacial,  if 
not  post-glacial,  times.  I  gave  particular  study  to  this  subject. 
Southeast  of  the  lakes  the  face  of  the  country  is  made  up  of 
glacial  drift,  and  east  of  the  Junction  is  not  much  above  the  level 
of  the  lakes.  I  could  not  work  out  the  subject  in  detail,  but  I 
have  no  doubt  that  in  pre-glacial  times  these  valleys,  in  which 
the  lakes  now  lie,  emptied  southeastward  into  the  Digdeguash  val- 
ley, but  were  dammed  by  the  masses  of  drift  now  followed  by  the 
railroad,  until  their  waters  spilled  over  the  lowest  point  in  the 
rim  of  the  basin,  which  happened  to  be  towards  the  St.  Croix. 
It  is  an  interesting  fact  that  this  relationship  seems  to  have 
"been  recognized  by  whomsoever  applied  the  name  Digdeguash  to 
the  lakes.  Whether  it  was  so  applied  by  the  Indians,  I  do  not  know ; 
it  is  more  likely  that  it  was  first  so  used  by  the  white  men.  But 
it  is  a  fact  of  much  interest  that  the  meaning  of  the  Indian  word 
Digdeguash,  applied  to  the  river,  appears  to  express  the  same 
idea,  I  have  never  obtained  a  meaning  from  the  Indians  for  the 
word,  but  the  late  Edward  Jack,  in  a  letter  to  me  some  years  ago, 
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gave  its  Indian  meaning  as  follows :  "  Dic-te-ques,  '  striking  i 
place,'  as  if  I  were  in  the  woods  and  running  a  line  I  should  strike 
a  place."  This  name  seems  appropriate  to  a  river,'  which,  fol- 
lowed to  its  head,  must  be  continued  in  a  line  yet  farther  to 
strike  the  lakes  belonging  to  it.* 

*I. — A  PRELlMmAKY  SYNOPSIS  OF  THE  GROUPING  OF  THE  VEGE- 
TATION (Phytogeographv)  of  the  Province  of 
New  Brunswick,** 

Rtid  Ma;  b.  1903, 
The  plants  of  any  country  are  now  studied  from  two  distinct 
points  of  view,  the  floristic,  or  systematic,  and  the  ecolc^cal. 
The  former,  much  the  older  and  more  familiar,  is  concerned 
ivith  the  FLORA,  and  investigates  the  characters,  relationships  and 
ranges  of  the  species.  The  latter  is  concerned  with  the  vege- 
tation, and  investigates  the  structure  physic^nomy  and  group- 
ings.of  the  plants  (or  vegetation  forms)  in  correlation  with 
the  factors  which  have  determined  them.  I  shall  here  attempt 
a  preliminary  descriptive  analysis  of  the  Vegetation  of  New 
Brunswick,  inviting  the  co-operation  of  all  N<w  Brunswick 
botanists  in  the  elaboration  of  this  most  important  and  attractive 
subject. 
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It  is  not  possible  in  a  brief  space  to  discuss  the  factors  deter- 
mining either  the  Vegetation- forms  or  their  groupings.  For  these 
one  should  turn  to  the  well-known  works  of  Warming  or  of 
Schimper,  and  to  the  many  special  works  now  appearing.  I  can 
treat  here  only  the  facts  of  the  groupings  as  they  appear  in  New 
Brunswick,  so  far  as  known  to  me,  prefaced  by  some  observations 
upon  the  nature  of  the  groups. 

The  vegetation  of  any  given  region  viewed  as  a  whole  always 
exhibits  a  distinct  general  character  or  type  determined  by  the 
two  most  fundamental  of  all  ecological  factors,  temperature  and 
precipitation;  and  this  climatic  type  (in  New  Brunswick  a 
mixed  forest)  is  that  ivhich  flourishes  best  everywhere  in  the 
given  region  except  where  some  limiting  factor  or  factors  be- 
come especially  powerful,  or  prepotent.  Since,  however,  every 
region  is  tending  in  general  through  physiographic  changes  to 
become  more  uniform  in  its  physical  conditions,  thus  eliminatii^ 
the  prepotency  of  the  special  factors,  all  the  vegetation  of  the 
region  is  tending  towards  the  climatic  type  as  to  a  culmination  or 
base  level,  and  in  New  Brunswick  this  is  a  Mixed  Forest,*  In  re- 
gions of  varied  topography,  however,  even  though  the  primary  fac- 
tors of  temperature  and  precipitation  are  practically  uniform  over 
the  entire  area,  the  vegetation  is  not  homogen>Mus ;  since  through 
physiographic  causes,  certain  special  factors  do  in  places  become 
prepotent,  giving  rise  to  divisions  in  the  vegetation.  For  our 
region  these  factors  are  three,  which,  with  the  normal  climatic 
conditions,  give  four  divisions,  as  follows :  ( i )  that  with  normal 
water  supply,  the  Mesophytic  Division,  (2)  that  with  accu- 
mulated water,  due  to  deficient  drainage,  the  Hydrophytic 
Division,  (3)  that  with  deficient  water  supply  due  to  excessive 
drainage,  the  Xeropiiytic  Division,  and  (4)  that  with  special 
chemical  substances  in  the  water,  in  this  case  salt,  the  Halophy- 
tic  Division.  The  effects  upon  the  form,  size  and  distribution 
of  plants  produced  by  these  conditions  are  profound,  and  fully 
discussed  in  all  ecolt^ical  works.  But  within  the  limits  of  the 
Divisions  the  plants  arc  not  homt^eneously  distributed,  and  we 
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can  readily  recogni^,  and  wc  actually  name  in  common  lan- 
guage, (and  scientifically*  by  equivalent  classical  terms)  situa- 
tions occupied  by  distinctive  plants  adapted  to  particular  physio- 
SfTi^faic  situations  of  soil,  slope,  exposure,  etc.,  such  as  "bog"  or 
"swamp"  of  the  Hydrophytic  division,  "salt  marsh"  of  the  Halo- 
phytic  division,  and  so  on.  Such  groups,  determined  by  minor 
physical  factors,  mid  forming  more  or  less  marked  features  oJ 
a  landscape,  are  known  as  formations.  But,  examined  more 
closely,  the  Formations  for  the  most  part,  though  not  always, 
are  ■found  to  fall  into  still  smaller  groups,  determined  to  some 
extent  by  differing  degrees  of  the  factors  determining  the  for- 
matiwis,  but  primarily  constituted  upon  a  quite  distinct  principle, 
namely,  each  in  an  aggregate  of  plants,  capable  of  endurin^f  the 
fame  general  physical  conditions,  whose  mode  of  life  is  such 
that  they  can  live  together  upon  the  same  gjound  without  serious 
interference  with  one  another,  if  not  indeed  with  some  positive 
benefit  to  one  another,  or  at  least  with  a  benefit  to  some  of  the 
forms  from  the  presence  of  the  others.  Such  groups  are  ap- 
propriately called  ASSOCIATIONS,  and  in  many  respects  are  the 
most  important  of  the  groups.  They  are  often  popularly  re- 
ct^tzed  and  named  by  their  most  prominent  forms,  as  for  ex- 
amfde,  "  Pine  forest,"  "  Cedar  swamp,"  "  Broadleaf  marsh,"  and 
a  similar  method  is  adopted  by  ecologists  who  name  them  by  the 
stems  of  the  generic  names  of  their  most  prominent  forms  with 
an  added  termination  etum.  The  Associations,  when  analyzed, 
are  found  to  be  made  up  of  the  Vegbtation-forms,  which  are 
coincident  with  species,  or  at  least  are  best  so  treated  in  the 
present  imperfect  state  of  our  knowledge  of  the  subject.  The 
V^etati(»i- forms  are  the  units  of  the  ecologist  as  species  are  of 
the  systematist,  and  in  them  ecological  and  floristic  studies  have 
their  chief  point  of  contact,  though  the  point  of  view  from  which 
systematist  and  ecologist  views  them  is  different-  Or,  we  may 
express  the  relation  thus:  the  species  are  the  materials  oflFered 
by  the  Flora  upon  which  the  physical  factors  act  to  produce  the 
vegetation,  whence  it  happens  that  regions  with  a  similar  flora 
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often  have  a  very  different  vegetation,  and  regions  with  a  very 
different  flora  have  often  a  similar  vegetation.  Each  Vegeta- 
tion-form possesses  its  specific  form  and  physiological  proper- 
ties, adapting  it,  though  with  a  wide  margin  of  plasticity  and  a 
capacity  for  adaptive  modification,  to  some  particular  habitat, 
a  subject  as  yet  little  known  and  needing  fidl  investigation. 
These  Vegetation-forms  constitute  the  members  of  the  Asso- 
ciation. In  any  association  it  is  easily  seen  that  some  members 
are  dominant,  giving  the  association  its  character,  while  inter- 
mingled with  these  are  usually  certain  others  of  but  little  less 
importance  which  are  struggling  for  dominance,  or  are  second- 
ary. Beneath  the  shade  of  these,  and  occupying  places  left 
vacant  by  them,  are  many  subordinate  forms,  with  which  are 
others  that  are  plainly  dependent  for  their  existence  upon  the 
shade  or  other  protection  of  the  lai^er.  Then  in  addition  there 
may  be  found  in  an  association  visitors  from  neighboring  asso- 
ciations and  STRANGERS  froni  those  more  distant.  But  the  de- 
grees, or  kinds,  of  membership  in  Associations  are  but  imperfectly 
understood  as  yet  in  the  imperfect  state  of  our  knowledge  of  the 
nature  of  plant  competition  and  co-operation,  and  it  is  indis- 
pensable to  further  real  advance  in  this  phase  of  ecology  that 
this  important  and  attractive  subject  should  be  worked  out. 

Such  is  a  general  outline  of  the  nature  of  Plant-Groups  as 
they  appear  to  me  to  be  explained  by  our  present  knowledge.* 
With  them,  however,  as  with  all  natural  phenomena,  the  con- 
ditions are  much  more  complex  than  these  few  categories  would 
imply.  Thus,  not  only  do  the  Formations  merge  info  other  For- 
mations, and  Associations  into  other  Associations,  in  the  most 
gradual  and  perplexing  manner,  but  Associations  merge  into 
and  often  coincide  with  Formations,  to  such  a  degree  that  many 
students,  while  recognizing  the  distinctness  of  the  ideas  under- 
lying the  Formation  and  Association  as  here  defined,  do  not 
recognize  the  groups  themselves  as  distinct.  Here,  therefore, 
as  in  all  cases  of  merging  phenomena,  the  only  possible  procedure 
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■  is  to  select  the  extreme  marked  types  of  the  groups,  and,  givinjf 
them  careful  study  and  description,  to  describe  the  intermediate 
kinds  according  to  their  positions  hetween  the  types.  This 
method  I  have  used  in  the  studies  leading  to  the  following  classi- 
fication. As  to  the  plan  of  classification  of  the  groups,  there  is 
none  yet  agreed  upon,  and,  with  one  exception,  all  classifications 
up  to  the  present  have  been  largely  artificial.  The  exception  is 
thegenetic  system  of  Cowles,  who,  starting  with  the  correlatioo 
of  the  groups  with  physiographic  features,  makes  the  genetic 
physiographic  succession  the  basis  of  a  genetic  arrangement  of 
groups.  His  system  is,  at  least  in  its  present  incomplete  state, 
less  convenient  than  an  artificial  one,  which  I  have  adopted  in 
the  following  pages. 

In  working  out  the  vegetation  of  New  Brunswick  in  detail, 
the  aim  must  be  to  secure,  first,  an  accurate  description  of  the 
actual  occurrences,  structures  and  groupings  of  the  vegetation 
forms,  and  second,  an  elucidation  of  the  physical  and  other  fac- 
tors determining  these  facts.  The  ideal  of  such  a  study  is  to 
ascertain  why  each  plant  in  a  vegetation  is  what  it  is,  where  it 
is,  and  in  the  company  it  is.  For  the  study  of  a  vegetation  it  is 
not,  however,  necessary  thus  to  study  all  of  the  plants  of  a  region, 
but  only  those  few  which  give  character  to  the  v^etation,  the 
rarer  but  subordinate  forms  of  interest  to  the  systematist  being 
of  very  minor  importance  from  this  point  of  view.  I  cannot 
here  take  the  space  to  further  illustrate  the  method  of  the  study 
of  vegetation,  but  I  may  cite  the  first  paper  of  the  present  series 
of  Contributions  (Upon  Raised  Peat -bogs)  as  a  very  imperfect, 
and  the  third,  (Upon  the  Bay  of  Fundy  Salt  Marshes),  as  a 
somewhat  better  example  of  the  method  of  study.      , 

CLASSIFICATION    OF    THE    VEGETATION  -  GROUPS. 
(i)  Climatic  Type. 

Physical  Determinants. — An  area  of  27,000  square  miles 
practically  undivided  by  natural  barriers  and  all  one  climatic 
region;  situated  between  45°  and  48°  north  latitude  (64°  to  69" 
west  longitude)   on  the  eastern  side  of  a  continent,  and  hence 
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with  its  annual  temperature  lowered  by  the  ocean  currents,  semi- 
continental,  with  Urge  arms  of  the  sea  on  two  and  a  half  of  its 
four  sides;  elevatton  from  sea-level  gradually  upwards  through 
extensive  low  plateaus  to  extreme  height  of  2,700  feet  in  the 
interior;  surfac*  smoothly  rounded,  and  but  rarely  abrupt, 
heavily  glaciated,  with  extensive  plateaus,  intersected  by  innum- 
araUe  walcr-Gonrses  and  some  lakes;  soil  extremely  varied, 
overlying  many  kinds  of  rocks,  from  softest  sandstones  to  hard- 
«st  kinds  of  crystallines,  but  mostly  covered  by  mixed  glacial 
soils;  precipitation  from  35  to  48  inches  annually,  fairly  distri- 
buted through  the  year,  but  with  a  preponderance  in  winter; 
temperature  ranging  frmn  winter  extremes  of  35°  F.  below  zero, 
but  with  a  winter  mean  of  about  18°  F.,  to  summer  extremes 
of  96°  and  summer  means  of  about  61  °F. 

Responsive  Type. — Responsively  to  the  above  the  vegeta- 
tion of  New-  Brunswick  is  overwhelmingly  mesophytic  (tro- 
phophytic  of  Schi^npcr),  culminating  in  the  Forest  Formation 
of  the  Mixed  Spnice-Fir-Maple-Birch  Association  (the  mixed 
character  showing  the  high  degree  of  its  development),  but  with 
a  well-developed  hydrophytic  division  along  the  drainage  ways, 
a  halophytic  division  following  the  sea  margin  and  about  interior 
salt-springs,  and  a  moderately  xerophytic  division  on  some  ex- 
ceptionally-drained places.  The  mesophytic,  and  a  portion  of 
the  halophytic  divisions,  have  been  extensively  modified  by  cul- 
tivation, forming  distinct  sections  to  those  divisions. 

(2)  Divisions  (and  Sections),  Formations  and  Associations. 

A.  Mesophytic  Division  (  Mesophytia)  . —  The  Division 
of  the  Climatic  Type.  Occupies  all  parts  of  the  Province  with 
a  well  but  not  excessively  drained  soil,  and  hence  the  greater 
part  of  its  area,  embracing  forms  attaining  usually  to  the  tree 
size  and  habit  grouped  into  close  formation  and  including  numer- 
ous lesser  forms  beneath  and  among  them,  Man,  however,  has 
profoundly  modified  the  division  by  replacing  the  natural  vege- 
tation by  a  kind  adapted  to  his  own  needs,  hence  producing  two 
marked  sections,  the  natural  and  the  cultural. 
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A.     (i)      Natural  Section. 
Includes  three  distinct  Formations. 

I.  Fc«iEST  Formation  (Hylium). — The  Formation  of  the 
Climatic  Type.  Occupies  all  parts  of  the  Mesophytic 
Division  with  fairly-constant  drainage,  and  hence  its  greater 
part,  embracing  tree-forms  with  associated  undergrowth^ 
Includes   fourteen   (or  more)   Associations. 

/.  Mixed  M apU-Bxrch-Spruce-Fir  Association.  The  AssO' 
ciation  of  the  Climatic  Type,  and  the  culmination  type  of 
New  Brunswick  vegetation.  The  characteristic  association 
of  the  places  of  optimum  drainage,  and  hence  of  deep  loose 
soils  and  moderate  slopes,  conditions  widely  prevalent  over 
the  glacial  soils  of  the  Province.  It  is  yet  unstudied  from 
the  ecological  point  of  view,  hut  its  general  characteristics, 
where  ideally  developed,  are  these,  as  observed  in  a  type 
locality  between  Trousers  and  Milpagos  Lakes.  The  dom- 
inant menfcers  are  our  largest  deciduous  trees, — Sugar 
Maple  (Acer  saccharinum)  and  Paper  Birch  (Betitla  Papy- 
rifera),  with  several  secondary  forirs,  these  deciduoua  forms 
being  intermingled  in  mutual  toleration  (if  not  reciprocally 
beneficial)  with  evergreens,  the  Red  Spruce  (Picea  rubra) 
Balsam  Fir  (Abies  balsamea)  and  occasional  White  Pine 
(Pinus  Strobus).  with  others  of  secondary  role.  Beneath 
the  canopy  thus  formed  flourishes  a  subordinate  stratum 
of  tall  undershmbs,  of  which  the  dominant  members  are 
Striped  Maple  (Acer  Pennsylvanicum),  HobbJe-bush 
fV^urnum  lantanoides),  with  horiiontal  and  mosaically 
arranged  leaves,  and  several  secondary  forms.  Beneath  this 
is  another  stratum  of  tall  shade-loving  herbs,  with  the 
dominant  Ferns  (Aspidium  et  a!.),  Wild  Sarsaparilla 
f/iralio  nurficautttj,  Twisted  Stalk  (Streptopus  roseus).ind 
others  of  secondary  importance.  Beneath  this  is  a  stratum 
of  ground,  or  slemless.  herbs,  with  the  dominant  Wood- 
Sorrel  (Oxalis  Acetoselia)  Clintonia  (Clintonia  borealis) 
and  other  secondary  forms,  while  lower  yet,  upon  the  ground 
is  a  carpet  of  mosses  and  creeping  herbs.  But  the  exact 
groupings  and  mutual  interrelations  of  the  forms,  and 
especially  the  precise  physical  factors  determining  these 
phenomena,  are  still  to  be  investigated. 
i.  Maple  Association  (Aceretutn).  Frequent  groves 
occur,  especially  upon  ridges  with  maple  (Acer  saccharinum) 
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as  the  domniant,  often  almost  the  only  tree,  and  with  it  an 
associated  undergrowth,  but  still  all  unstudied  ecologically. 
J.  Beech  Association  (Fagelitm).  Fagus  ferruginca  is  the 
dominant  type. 

4.  Pap^r  Birch  Association  (BetttUtum).  The  Paper 
Birch  (Betula  papyrifera)  occasionally  dominates  an  Asso- 
ciation, as  on  the  northern  slope  of   Sagamoak  Mountain. 

5.  Butternut  Association  (Juglandetutn).  Juglans  cinera 
dominant.  Formerly  a  not  infrequent  Association,  but  now 
rare  or  almcst  extinct. 

6.  Elm  Association  (Ulmetum).  Ultnus  Americana  dom- 
inant. The  characteristic  Intervale  Forest  Association,  now 
rare  or  wanting,  and  replaced  by  meadows  in  places  of  for- 
mer greatest  abundance  along  the  lower  St.  John,  but  still 
present  on  the  Tobique  and  larger  forest  rivers. 

7.  White  Pine  Association  (Pinetum).  Groves  with  White 
Pine  (Pinus  Strobus)  as  the  dominant,  or  almost  the  only 
tree,  formerly  occurred  abundantly,  and  to  some  extent  do 
now  often  as  second  growth,  and  with  them  a  characteristic 
undergrowth,  but  still  unstudied. 

S.  Red  Pine  Associotion.  This  Association  (Pinus  resi- 
nosa),  is  finely  developed  at  the  head  of  the  Nepisiguit 
Lakes,  but  is  still  unstudied. 

p.  Gray  Pine  Association.  This  Association  (Pinus  Bank- 
siana)  is  beautifully  developed  on  the  level  bouldery  pla- 
teaus along  Portage  Brook,  and  on  the  neighboring  part  of 
the  Nepisiguit. 

10-  Red  Spruce  Association  (Piceiutn).  The  Red  Spruce 
(Picea  rubra)  is  the  principal  timber  tree  of  New  Bruns- 
wick, including  much  of  that  formerly  called  Black  Spruce. 
It  occurs  in  frequent  groves  with  characteristic  associates. 
It  is  possible  that  there  is  also  a  White  Spruce  Associa- 
tion, though  I  am  not  certain  of  this. 

SI.  Black  Spruce  Association.  This  Association  with 
Black  Spruce  (Picea  nigra)  as  dominant  member  is  nctable 
for  its  dual  habitat,  for  it  occurs  upon  flat  bogs  and  in 
swampy  places  (hence  often  reckoned  with  the  Hydrophy- 
tia)  throughout  the  Province,  and  also  is  prevalent  in  the 
Central  part  of  the  Province  covering  loose  boulders  in  a 
markedly  xerophytic  situation,  where  it  is  associated  with 
much  hypnum  and  many  heaths.  In  this  condition,  but 
much  stunted,  it  forms  the  dwarf  or  Krumkolz   (pucker— 
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bush  of  Maine)  near  mountain  tops.  This  apparent  ano- 
maly, which  is  to  a  certain  extent  found  also  in  the  two 
following,  is  well  understood;  tt  is  due  to  the  xerophytic 
characters  developed  by  bog  and  swamp  plants  in  response 
to  their  exposure  to  high  transpiration-conditions  "combined 
with  a  low  absorptive  power  of  their  roots  resulting  from 
low  temperatures  of  the  bog  and  swamp  waters,  and  xero- 
phytic characters  thus  developed  enable  its  members  to 
occupy  a  truly  xerophytic  situation.  Very  likely  the  asso- 
ciates are  somewhat  different  in  the  two  situations,  and  if 
this  is  found  to  be  so,  we  must  divide  the  association  into 
two,  each  having,  however,  the  same  dominant  tree. 
12.  Balsam  Fir  Asiodalion  (Abietum).  The  Balsam  Fir 
(Abies  balsamea),  forms  the  dominant,  and  often  almost 
the  only  tree,  in  places  in  interior  New  Brunswick,  notably 
on  the  Governor's  Plateau. 

jj.  White  Cedar  for  Abbor  Vitae)  Asscciation  (Thuye- 
lum).  This  Association  also,  in  which  the  White  Cedar  is 
dominant,  (Thuya  occidentalis),  shows  a  marked  dualism  of 
habitat,  occurring  most  characterfstically  in  low  wet  places 
("Cedar  swamps,")  but  also  capable,  (at  least  individual 
trees  are)  of  existence  upon  upland  where  conditions  ap- 
proach the  xerophytic,  a  phenomenon  explained  under  the 
preceding. 

14.  Hemlock  Association  (Tsugetum) .  The  Hemlock 
(Tusga  Canadensis)  occurs  occasionally  in  groves,  but  not 
frequently  in  this  Province. 
II.  Stream  (and  Lake)  Bank  FoRMAtioN  (Nemato- 
CHTHiuM ) , —  Occupies  the  situation  between  the  Forest 
Formations  and  those  of  the  water,  in  siti;iations  where  the 
air  conditions  are  mesophytic  but  the  root  conditions  are 
hydrophytic.  These  formations  are  usually  grouped  with 
the  Hydrophytic  Division,  but  they  seem  to  belong  rather 
with  the  Mesophytic  Division.  Includes  two  prominent  and 
some  minor  Associations. 

ij.  Alder  Association  (Alnctum).  The  Alder  (Alnus 
incana)  is  the  dominant  member  of  this  very  characteristic 
association,  so  widely  developed  in  the  Province  and  often 
forming  extensive  alder  swamps.  It  shows  also  some  of 
the  dualism  ef  the  earlier  mentioned  associations  in  that 
the  plant,  if  not  the  association,  is  often  found  in  somewhat 
xerophytic  situations. 
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l6.  Myrica-Rhodora  Association  (Myricelum).  Occurs  t3 
a  distinct  band  of  Myrica  Gale,  Rhodora  Canadensis,  and 
Other  heaths  between  the  Forest  and  the  Beach  on  the 
smaller  northern  lakes;  almost  distinct  enough  to  rank  as  a 
formation.  Genetically  often  hardly  distinct  from  the  Abie- 
tum  (in  part). 

III.  River  (and  Lake)  Beach  Fc«mation  (Potauo- 
chthium). — Where  rivers  (or  lakes)  exhibit  large  fluc- 
tuations between  flood  and  drought  levels,  a  characteristic 
beach  formation,  especially  finely  developed  along  the  gravel 
beaches  and  bars  of  the  upper  St.  John,  is  developed,  em- 
bracing several  Associations  still  unstudied.  Such  a  for- 
mation appears  to  possess  some  Xerophytic  and  Hydrophytic 
as  well  as  Mesophytic  characters,  but  upon  the  whole  may 
best  be  considered  here. 

To  this  series  probably  a  Burnt  Wood  Formation  should  be 
added,  a  subject  needing  further  study. 

A.  (2)  Culture  Section,  ■ 
Includes  six  or  more  Formations. 

IV.  Orchard  Formation  (Dendkium). —  With  several 
unstudied  more  or  less  artificial  groupings  (but  not  true 
Associations). 

V.  Field  Crops  Form.\tion  (Agrium). — With  several 
groupings. 

VI.  Meadow  Formation  (Poium), — Inchid'ng  intervales 
and  the  dyked  marsh  Association. 

IT-  The  Timothy-Coach  Association  (Phleumetum),  with 
Timothy  (Pkleutn  pratense)  as  dominant  member,  and  asso- 
ciates as  described  in  the  paper  on  Salt  Marshes. 

The  formation  follows  the  lumber  roads  and  camps  into  the 

natural  section. 

VII.  Garden  Crops  Formation. 

VIII.  Ornamental  Garden  Form.ation. 

IX.  Park  Formation  (Alsium). 

X.  Pasture  and  Abandoned  Land  Formation  (No- 
mium). 
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XI.  Weed  Fuiuation  (Chleoium). —  Contains  several 
associations,  one  of  which,  occurring  upon  dyked  marshes, 
is  as  follows : 

i8.  The  Upland  Weed  Association  (Cnicelum),  with  This- 
tles (Cnicuj)  as  dominant  members,  I  have  menticned  in> 
the  Salt  Marsh  paper. 

B.  HYrmoPHYTic  Division  (HYDROPHyTiA),-r-Occupies  the 
numerous  drainage  ways  of  the  Province,  including  the  network 
of  streams,  with  their  occasional  expansions  into  lakes  or  other 
shallow  impervious  basins,  where  there  is  constant  hydrostatic 
water;  mostly  embracing  herbaceous,  small,  more  or  less  sub- 
merged, soft-textured,  air-storing,  surface- spreading  forms  in 
adaptation  to  the  degrees  of  submergence. 

In  some  respects  the  swamp  Associations  already  considered 
belong  under  this  division,  and  are  usually  considered  here;  but 
not  only  their  ability  to  endure  xerophytic  conditions,  but  the 
fact  that  the  bulk  of  their  structure  approaches  the  mesophytic 
makes  it  more  natural  to  consider  them  there.  In  general,  it 
seems  well  to  exclude  woody  vegetation  frojn  this  divisicm.  It 
includes  some  four  formations. 

XII.  Water-weed  Formation. —  Of  mostly  submei^d 
plants  in  several  associations. 

XIII.  Water-margin  Formation. —  Includes  the  plants 
which  border  streams  with  the  roots  in  water.  Comprises- 
several  Associations. 

XIV.  Marsh  Formation  (Helium). —  Includes  several 
Associations,  of  which  two  have  been  studied  in  my  Salt 
Marsh  p^>er: 

19.  Broadleaf  Association  (Macraspartinrtum).  The  dom- 
inant plant  is  Sfiarlina  cynosuroides ;  it  is  described  as  far 
as  known  in  the  Salt  Marsh  paper  above  mentioned. 

20.  Bog-htarsk  Association  (Aspidelum).  The  dominant 
plants  are  Sphagnimt,  Aspidium  Thelypieris,  Carex  Atifor- 
mis,  Polentdla  pattutris,  as  described  in  the  paper  above 
mentioned. 

Another  association   is   that  of  the  wild  meadows   (Cala- 
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magroslelum),  finely  developed  at  Porter's  Meadows  on  the 
St.  Croix,  at  Beaver  Brook  on  the  Nepisiquit-Upsalquitch 
Portage  route,  and  in  many  beaver  meadows  through  the 
Province. 
XV.  Bog  Formation. — Wherever  shallow  impervious 
basins  occur  in  which  non-calcareous  water  accumu- 
lates, conditions  which  prevail  in  many  parts  of  the  Pro- 
vince, but  especially  in  the  level  sandstone  areas  in  the  east 
(but  are  wanting  in  the  calcareous  plateau  region  of  the 
north),  there  Sphagnum  and  other  water  mosses  tend  to 
grow,  and,  preserved  by  the  antiseptic  properties  of  sub- 
stances formed  by  themselves,  do  not  decay  but  acciunulate, 
forming  ultimately  great  bogs,  upon  which  woody  plants  may 
later  grow.  Includes  three,  perhaps  more.  Associations, 
which  more  careful  study  will  very  likely  raise  to  the  rank 
of  Formations  . 

ii.  Floating  Bog  Association  (Caricetum).  Very  finely 
developed  at  the  heads  of  the  tidal  rivers  of  the  Bay  of 
Fundy  and  of  great  extent.  Sphagnum  has  Httle  part  in 
its  formation,  which  consist  mostly  of  the  matted  stems  of 
sedges,  as  briefly  mentioned  in  ray  Salt  Marsh  paper. 
2£.  Flat  Bog  Association  (Ericetutn).  Occurs  in  many 
parts  of  the  Province,  frequently  on  the  margins  of  the 
lakes,  and  characterized  both  by  the  numerous 'heath  bushes 
and  also  by  the  presence  of  certain  trees,  notably  Black 
Spruce  (Picea  nigra)  and  Larch  (Larix  Americana).  It 
hence  bears  the  Black  Spruce  Association  earlier  (No.  Il) 
described. 

23.    Raised  Bog  Associniion  (Spkagnelum).     This  like  the 

preceding  is  referred    to    in    the    Salt  Marsh  paper    above 

mentioned,  and  it  is  treated  with  some  fullness  in  the  first 

paper  of  the  present  series  of  Phy  to  geographical   Studies. 

There  is  also  a  Formation  of  Fresh-water  Algse,  unstudied. 

C.    Xerophytic    Division    (Xerophytia). — No   places   in 

New    Bnmswick    are    deficient    in    precipitation,    but    in    some 

localities,    notably    in    many    boulder    districts,    on    cliffs    and 

•other    rocky    places,    and    upon  sand  beaches  and  dimes,    the 

drainage   is   so   rapid   and   complete   as   to   require   responsive 

xerophytic  adaptations,  resulting  in  the  development  of  a  xcro- 
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phytic  tendency  and  aspect,  in  reduction  of  size  and  surface, 
etc.;  but  hardly  with  any  true  xerophytic  types.  The  division 
also  includes  scrnie  of  the  forms  from  the  swamps  and  bogs  xero- 
phytically- modified  through  factors  earlier  explained.  Includes 
five  Formations  with  several  associations. 

XVI.  Cliff  Formation  (Cremnium). — Includes  several 
Associations,  with  a  difference  between  sea-cliff,  river-cliff, 
ravine-cliff,  etc. 

XVII.  Ledge  Rock  Formation  (Petrium). — Mostly  of 
Lichens,  but  with  other  Associations  also. 

XVIII.  Rocky  Hill  Formation  (Phellium). — Charac- 
teristic of  the  numerous  "  Bald  Mountains "  of  the  Pro- 
vince.    Includes  several  Associations. 

XIX.  Dry  Barrens,  or  Moor  Formation  (Sterrhium). 
— Characteristically  treeless,  and  largely  of  Lichens,  Mosses 
and  Heath  bushes.  Finely  developed  on  the  Upper  Graham 
Plains  at  the  head  of  Adder  Lake  Stream.  Embraces 
several  Associations,  one  of  which  includes  the  notable  dry 
heaths  found  on  many  of  the  sea-coast  islands. 

XX.  Sand  Dune  Formation  (Amathium). — Small  sand 
dunes  occur  in  New  Brunswick  upon  the  North  Shore,  but 
are  of  minor  importance. 

D.  Halophytic  Division  (  Halophytia)  . — Wherever  Salt 
water  exists,  namely,  all  around  the  sea-coast  and  at  certain  salt 
springs  in  the  interior,  the  vegetation  shows  small  size,  condensed 
form  and  xerophytic  anatomy,  all  in  adaptation  to  the  limiting 
influence  of  the  salt,  which  renders  the  water  difficult  of  osmotic 
absorption,  and  also  being  injurious  to  vital  processes  and  not 
removable  from  the  tissues,  must  be  kept  from  absorption 
through  lessened  transpiration.  Includes  two  Formations  (in 
addition  to  the  Marine  Algje). 

XXI.  Sea-beach   Formation. — Of  several  Associations. 

XXII.  Salt-marsh  Formation  (Limnodium).  —  Es- 
pecially finely  developed  at  the  head  of  the  Bay  of  Fundy, 
where  I  have  studied  it  with  results  (including  a  full  de- 
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scription  of  the  following  Associations),  contained  in  the 
Salt  Marsh  paper  forming  No.  3  of  the  present  contribu- 
tions. 

^4-  Sedge,  or  Spatiina  ttricta  Association  (Sparlinetum), 
The  mcst  characteristic  and  extretnety  haloi^ytic  associa- 
tion, consisting  of  a  single  dominant  member,  Spartina 
stricta. 

^5-  SaUcomia-Suaeda  Association  (Salicorattum).  The 
characteristic  Association  of  newly  formed  marsh,  but  dis- 
placed ultimately  by  the  following. 

26.  Slalice-Spartina  juncea  Association  (Sfattcetum).  The 
characteristic  Association  of  the  matured  salt  marsh,  with 
dominant  members  and  several  secondary  forms. 
Such  is  a  preliminary  classification  of  the  grouping  of  the 
Vegetation  of  New  Brunswick,  offered  as  a  basis  for  further 
study.  Without  question,  such  study  will  result  in  ocmsiderable 
changes,  and  certainly  in  many  additions  to  the  list  of  the 
Associations.  The  probletn  before  us  is  to  disentangle  and 
accurately  describe  the  Formations  and  Associations,  and  t.> 
determine  the  physical  and  other  factors  which  control  them. 
Along  with  this  should  go  the  study  of  the  Natural  History  of 
the  Vegetation-Forms  (species)  as  they  occur  in  the  Province. 
All  of  the  knowledge  thus  gained  will  contribute  to  the  prepara- 
tion, not  only  of  the  new  List  of  New  Brunswick  Plants  now 
in  contemplation,  but  to  that  later  'and  greater  Monograph  on 
the  Plant  Life  of  New  Brunswick  reserved  for  some  fortunate 
botanist  of  the  future. 

62, — On  Heights  in  New  Brunswick  Determined  with 
Aneroid  in  1902. 

Read  Nooember  4, 1901. 

During  my  trip  with  Mr.  Furbish  in  July  and  August,  1902, 
to  the  Tobique  and  Upsalquitch  regions,  I  made  many  aneroid 
measurements  for  heights,  with  results  recorded  below.  The 
same  instruments,  and  the  same  precautions  in  readings  ^nd 
computations,  were  used  as  last  year,  as  described  in  Note  No. 
53,   and    I  believe   the   results   are   as   trustworthy   as  aneroid 
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measurements  can  be  made  under  New  Brunewick  conditions. 
The  summer  was  not  very  favorable  for  aneroid  work,  as  there 
was  much  rainy  and  changeable  weather,  but  I  have  used  (»ily 
the  readings  made  under  what  seemed  the  more  favorable  con- 
ditions. Where  my  two  instruments  differed,  which  they  did 
only  slightly,  I  have  used  always  the  reading  giving  the  lesser 
height,  so  as  to  make  my  estimations  conservative.  In  the  list 
below,  where  no  other  measurements  are  mentioned,  the  place 
is  now  measured  for  the  first  time.  I  am  indebted,  as  before, 
to  Dr.  Thomas  Harrison,  of  Frederiction,  and  to  Mr.  Jas.  F. 
Connors,  of  Chatham,  for  lists  of  readings  from  their  respective 
stations,  and  to  Mr.  D.  L.  Hutchinson,  of  St.  John,  for  a  corres- 
pcmding  list  from  the  St.  John  station. 

In  my  preceding  note  on  aneroid  measurements  in  Xew 
Brunswick  {Note  No.  53),  I  pointed  out  that  heights  9orrected 
from  the  Fredericton  base  were  usually  higher  than  those  cor- 
rected from  the  Chatham  base.  In  computing  my  results  this 
year  I  found  the  same  difference,  though  of  somewhat  less 
amount.  As  the  matter  is  of  much  importance  to  all  aneroid 
work  in  New  Brunswick,  I  have  tried  to  determine  the  cause  of  the 
discrepancy.  I  took  100  consecutive  readings  from  July  13th 
to  August  15th  of  the  Chatham  station,  corrected  to  32°  F.  and 
to  sea  level,  and  averaged  them,  with  a  result  of  29.902  inch.  I 
took  the  corresponding  100  readings  of  the  Fredericton  station 
corrected  to  32°  F.,  but  not  reduced  to  sea  level,  and  found  the 
average  29.756.  The  difference  between  these  two,  viz.,  .146 
inch,  should  answer  to  the  difference  in  height  between  the  Fred- 
ericton station  and  mean  sea-level  at  Chatham.  Now  by  Airy's 
tables,  .146  inch  is  132  feet,  whereas  the  Fredericton  station  has 
been  found  by  levelling,  and  has  been  assumed  in  all  aneroid  meas- 
urements to  be,  164  feet  above  the  mean  sea  level  at  St.  John, 
which  presumably  is  practically  the  same  as  mean  sea-level  at 
Chatham.  There  is  here  a  discrepancy  of  thirty-two  feet,  and 
the  natural  interpretation  is  that  the  height  assigned  the  Freder- 
icton station  is  that  much  too  great.  In  order,  however,  to  test 
this  important  point,  I  took  the  corresponding  100  readings  from 
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the  St,  John  station,  reduced  to  sea-level  and  32°,  and  averaged 
them,  with  a  result  of  29.934.  The  difEerence  between  this  and 
the  Fredericton  average,  namely,  .178,  answers,  according  to  the 
same  tables,  to  exactly  164  feet.  In  other  words,  it  confirms 
exactly  the  correctness  of  the  height  assigned  to  the  Fredericton 
station,  and  shows  that  the  thirty-two  feet  of  discrepancy  must 
be  connected  with  the  Chatham  station.  What  this  discrepancy 
is  due  to,  whether  to  a  difference  in  mean  sea-level  between  St 
John  and  Ciiatham  ( which  seems  impossible  to  anything  like  this 
extent),  or  to  an  over-estimation  of  the  height  of  the  Chatham 
station,  or  to  some  peculiarities  in  the  instruments  or  methods 
of  observation,  remains  to  be  determined.  But  the  subject  should 
be  investigated,  for  it  is  not  only  a  matter  of  much  interest  in 
itself,  but  it  involves  the  accuracy  of  numerous  aneroid  measure- 
ments made  in  the  Province  in  the  past,  and  to  be  made  in  the 
future. 

In  the  meantime,  in  order  to  utilize  the  Chatham  station  as  & 
comparison-base,  it  would  seem  from  the  above  a  safe  plan  to 
add  thirty-two  feet  to  all  heights  reckoned  from  that  base. 
Accordingly  in  the  following  list  I  have  placed  the  figures  obtained 
by  comparison  with  Chatham  in  brackets,  with  this  correction 
added,  after  those  obtained  by  comparison  with  Fredericton. 
The  figures  therefore  give  elevation  above  mean  sea-level  at  St. 
John.  The  localities  are  shown  in  large  part  upon  the  maps 
accompanying  Notes  63  and  65  later. 

Portage  Lake.  Mean  of  six,  1322  feet  (1304),  A  previous  measure- 
ment of  mine  in  1900  (Note  39)  g^ave  1268,  which  I  then  con- 
sidered as  too  low.  Mr.  Chalmers  (in  the  Summary  Report  of 
the  Geological  Survey  for  1900)  gives  this  lake  as  1150  feet, 
which  is  much  too  low  as  will  be  noticed  later  under  Serpen- 
tine Lake. 

Adder  Lake.  Mean  of  two,  1445  feet  (1394).  This  I  am  sure  is 
much  too  high,  as  shown  by  a  direct  measurement  of  70  feet 
above  Portage  Lake,  and  by  its  relation  to  Serpentine  and  Hind 
lakes.  My  measurement  of  1900  gave  1356  feet,  which  I  was 
sure  was  too  low.  I  think  it  is  safest  to  consider  it  as  about 
1400  feet,    Mr.  Chalmers  gives  it  as  1200  feet 
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Serpentine  Lake.  Mean  of  two,  1346  (1402?)  which  I  think  is  about 
correct.     My  estimate  of  1900  made  it  1340.     Mclnnes  made 
this  lake  1460  feet  in  1886,  while  Mr.  Chalmers  in  his  visit  of 
1900  made  it  1165.    I  am  certain,  however,  that  Mr.  Chalmers' 
figures  are  much  too  low,  not  only  because  they  differ  from  my 
own,  but  because  he  makes  this  lake  nearl)^  200  feet  lower  than 
Trowsers  and  Long  Lakes.  Now,  it  is  well  known  to  the  guides 
on  the  Tobique  that  the  Serpentine  is  not  only  a  very  much 
longer  river  than  the  Right  Hand  Branch  from  Trowsers  Lake, 
but   it   averages   much   rougher   with   a  greater  average   fall, 
which  proves  that  Serpentine  Lake  is  much  higher  than  Trow- 
sers Lake. 
Hind-Lake.     Mean  of  ten,  1472  (1474),  which  I  think  is  about  cor- 
rect.    In  1900  I  estimated  it  at  1450  feet. 
Quabeet  Lake.     One  foot  above  Hind,  and  hence  1473. 
Hoyt  Lake.     Twelve  feet  above  Quabeet,  and  hence  1485. 
Mclnnes  Lake.     Found  by  levelling  to  be  17  feet  9  inches  above  Hind 

and  hence  1490.    I  estimated  it  in  1900  as  15  feet  above  Hind. 

Three-Outlet  Lake.     Mean  of  two,  1490  (1502).     Since  it  is  at  least 

30  feet,  and  probably  more,  above  Mclnnes,  this  must  be  too 

low,  and  it  must  be  1520  feet. 

Murray  Lake.     Approximately  60  feet  above  Three-Outlet  Lake,  and 

hence  1580  feet. 
Whitney  Lake.     One  measurement  gave  1558  feet,  which  is  probably 

about  correct, 
Mauran  Lake.     Approximately  60   feet  above  Whitney,   and  hence 
1618  feet.    As  it  lies  well  up  on  the  plateau  this  seems  about 
correct. 
Traverse  Pond.     One  measurement,  1637,  (1662),  which  is  doubtless 

too  high,  as  it  is  not  much  above  Murray  Lake — say  1607. 
Upper  Graham  Plains.  Highest  part  north  of  Wigwam  pond,  one 
measurement  1824  (1791)  feet.  Highest  part  of  the  open  plain 
and  near  the  summit  of  the  mountain  on  whose  northern  slope 
they  lie,  1888  feet,  (1902,  Chatham),  which  I  think  about  cor- 
rect. The  summit  of  Graham  Mountain  would  he  about  1900 
feet. 
Lower  Graham  Plains.     By  direct  measurement  452  below  the  highest 

part  of  Upper  Graham  Plains  and  hence  1436  feet. 
Plateau  Southwest  of  Graham  Plains.    Estimate  about  1900  feet. 
Wigwam  Pond.     One  measurement,  1740  feet  (i793)- 
Kains  Lake.    One  measurement,  1724  feet  (1738). 


>vGoot^le 


44  BcumK  or  tsi  vatokal  hibtokt  socim. 

Thunder,  or  Cow  Mountain.  One  measurement,  2468  feet  (2434). 
An  uncorrected  measurement,  checked  by  a  rough  triangula- 
tion,  by  Mr.  W.  B.  Hoyt,  in  1899  or  1900,  g;ave  about  2400 
feet  (footnote  to  Note  40).  This  is  much  the  highest  mountain 
in  this  vicinity. 

Stillwater.  Mean  of  two,  1211  feet,  (1201).  In  1900  T  made  it  1212 
feet,  a  remarkable  agreement.  Mr.  Chalmers  gives  it  as  1045 
feet. 

Nalaisk,  west  peak.  One  measurement,  2194  feet,  (2264).  In 
1900  I  made  it  2159.  By  direct  measurement  over  Still- 
water I  made  it  949-1-1211=^160,  agreeing  fairly  with  the 
2194.  As  the  eastern  peak  is  all  of  370  feet  higher  than  the 
western,  which  I  made  it  in  1900,  this  mountain  certainly  rises 
over  2500  feet.  Mr.  Chalmers,  in  his  hasty  trip  down  Serpen- 
tine in  1900,  did  not  ascend  it,  but  guessed  its  height  to  be 
about  1800  feet 

Nictor  Lake.  Mean  of  nine,  875  (8;i).  In  1899  I  made  it  837 
(Note  31).  Chalmers  has  made  it  828,  and  Wightman,  by  his 
mercurial  barometer,  over  877  (corrected).  We  can  assume 
850  as  about  correct. 

Central  and  Western  Bosses  of  Sagamook.  By  direct  measurement, 
1400  feet  above  the  lake,  and  hence  2250  feet. 

Sagamook,  bare  Summit.  By  direct  measurement  1725  feet  above  the 
lalfe,  and  hence  2575  feet.  I  made  it  2534  in  1899,  and  Mr. 
Chalmers  has  made  it  2537. 

Carleton.  One  measurement  2697  (2704).  By  direct  measurement, 
137  feet  over  Sagamook,  hence  2712,  and  1847  above  the  lake, 
hence  2697.  I  made  it  2646  in  1899,  which  I  think  was  some- 
what too  low.  We  may  estimate  it,  conservatively,  at  2675 
feet.  It  may  yet  prove  that  this  is  the  highest  mountain  in  New 
Brunswick.  I  found,  however,  this  summer  that  my  proposed 
plan  (Note  No.  27)  for  determining  the  relative  heights  of  this 
and  Big  Bald  Mountain  is  impracticable  .because  these  two 
mountains  are  not  visible  from  one  another,  high  land  between 
just  cutting  off  the  view  of  one  from  the  other. 

Mouth  of  Portage  Brook.  One  measurement  911  feet  (873).  I  made 
it  843  in  1899.  I  think  from  its  relation  to  Nepisiguit  Lake 
that  911  is  too  high,  say  875. 

First  Forks  of  Portage  Brook,  lYi  miles  up.    Estimate  895  feet. 

Acadians  Range,  highest  point  to  eastward  of  last  station  by  direct 
measurement,  1200  feet  above  latter  and  hence  2095  feet. 

Beaver  Deadwaler,  branch  of  Portage  Brook.  Mean  of  two,  919 
(905),  which  I  think  is  about  correct.     Hind  gives  1034  feel 


;vGoo»^lc 


jjGooi^le 


Gooi^lc 


TORT  ADD   PHraiOORAFHT   OP    HKW   BBDNBWIGE,        69 

for  this  p'ace,  but  through  a  misinterpretatioa  of  locRlities  in 
Wightman's  Report. 

Upsalquitch  Lake.  Mean  of  five,  864  (886).  This  agrees  very  well 
with  Wightman's  mean  of  two  measurements  with  mercurial 
barometers,  854  feet,  which  makes  me  think  my  measurement 
is  about  correct,  Chalmers  gives  (Report  1885, 17,  GG)  792  feet, 
which  I  think  too  low.  Hind's  figure,  of  750,  is,  of  course, 
taken  uncorrected  from  Wightman. 

Canon^s  Mountain.*  By  direct  measurement,  1306  feet  above  Up- 
salquitch Lake,  and  hence  2170  feet,  which  I  think  is  about 
correct.  It  shows  somewhat  higher  than  the  highest  point  of 
the  Acadians  Ridge,  given  above  as  2090. 

Ramsay  Brook,  mouth.  Mean  of  two,  527  (507).  I  did  not  measure 
the  descent  of  the  river  through  the  gorge  at  this  place.  Ells 
(Report,  1879-80,  3L)  makes  it  130  feet,  while  Hind  in  his 
Report  of  1865,  made  it  420  feet,  an  impossible  amount  Hind 
has  been  misled  here,  as  in  other  cases,  by  the  indelmiteness  of 
localities  in  Wightman's  Report. 

LitlU  Falls,  Vpsalquitck.     Mean  of  two,  354.(297?). 

Mountain  at  Little  Falls,  {West  Side)  Upsalquitch.  Direct  Mea- 
surement, 755  feet  above  Little  Falls,  and  hence  1109  feet. 


63. — On  the  Physiography  of  the  Adder  Lake  Stream 
Basin. 

Kead  November  4.  1«0I. 

The  best  published  maps  of  New  Brunswick  show  many  blank 
unstirveyed  areas,  only  a  part  of  which  can  be  filled  in  from  the 
later  MS.  plans  in  the  Crown  Land  Office.  One  of  these  areas, 
quite  blank  on  the  published  maps,  and  nearly  so  on  the  MS. 
plans,  lies  to  the  eastward  of  Portage  and  Adder  Lakes  of  the 
Negoot  group,  extending  from  those  lakes  to  the  headwaters  of 
the  Little  Southwest  Miramichi  River,  This  region  is  but  rarely 
visited,  is  for  the  most  part  not  yet  opened  up  by  guides  for 
sporting  purposes,  and,  needless  to  say,  has  not  yet  been  visited 
by  any  geologist  or  other  naturalist.  In  this  area,  Mr.  M.  L 
Furbish  and  I  spent  two  weeks  in  July  last,  making  observations 
recorded  here  and  in  the  following  note, 

*  The  origin  ol  this  curiona  name  is  explained  in  a  later  note  (No.  6;). 
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Maps  and  Literature. — The  only  published  map  showing  any 
of  the  waters  cast  of  Adder  Lake  is  my  own  of  the  Negoot  group 
(accompanying  Note  Xo.  39),  in  which  Hind  and  Mclnnes  Lakes 
are  laid  down  from  a  sketch  made  during  my  hasty  visit  to  them 
in  1900.  As  to  MS.  plans,  the  only  ones  in  existence  are  those 
of  Mr,  W.  B.  Hoyt,  made  to  illustrate  his  timber  lines  run  in  i8g6 
and  1900,  a  copy  of  the  most  complete  of  which  is  given  herewith. 


He  gives  crncJe  sketches  of  four  of  the  lakes  and  of  two  ponds 
on  Graham  Plains,  but  without  naming  them.  All  of  the  lakes 
and  the  streams  above  Adder  Lake  are  therefore  laid  down  from 
survey  for  the  first  time  on  the  accompanying  large  map.  The 
lakes  were  all  surveyed  by  us  with  the  plane-table,  and  the  streams 
by  traverses. 

As  to  published  references  to  this  basin,  only  two  appear  to 
exist,  my  own  notes  in  Note  No.  39,  and  Mr.  Chalmers'  brief 
mention  of  Hind  Lake  in  the  Summary  Report  of  the  Geological 
Survey  for  1900.* 
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Nomenclature. — As  these  lakes  appear  to  have  no  recognized 
names  among  the  guides  or  others,  we  have  named  them,  as 
shown  on  the  accompanying  map,  and  for  various  appropriate 
reasons.* 

Altitudes. — These  are  given  upon  the  map,  and  are  described 
in  the  preceding  note  (Note  No.  62).  It  is  possible  they  are 
somewhat  too  high,  especially  in  the  vicinity  of  Graham  Plains, 
but  I  do  not  think  they  are  much,  if  any,  in  error  in  this  respect. 

Description. — This  basin  shows  the  usual  characteristics  of 
so  much  of  interior  New  Brunswick,  trough-like  valleys,  occupied 
by  shallow  lakes  and  boulder- broken  streams,  between  rounded 
bill  ridges  and  plateaus,  the  whole  covered  with  coarse  glacial 
drift,  and  clothed  with  forest.  -In  two  or  three  respects,  how- 
ever, it  deviates  from  the  ordinary  type.  It  is  unusually  boulderj-, 
even  for  interior  New  Brunswick.  So  abundant  are  the  boulders 
that  in  only  three  or  four  places,  marked  upon  the  map,  could 
we  find  any  native  ledge  rock.  Again,  the  prevalence  and  large 
size  of  the  boulders  brings  it  about  that  in  several  places  large 
streams  flow  completely  out  of  sight  among  them,  and  they  are 
even  covered  in  such  places  by  forest  which  gives  no  )iint  of  the 
existence  of  a  stream  beneath.  Such  is  the  case  with  the  outlet 
to  Hoyt  Lake,  which  can  be  heard  falling  deep  underground,  but 
otherwise  gives  no  sign  of  its  presence ;  and  in  even  more  marked 
degree  is  this  true  on  the  main  stream  just  below  Three-Outlet 


•Hi«J  and  ^l/f/nnfi  (as  einlalncd  in  Kote39)  are  lar  th( 
()Ha*ef/(MaliseetD»me  (or  beaver)  (or  the  many  beaver  houses  around  It;  f/Byl.  loi 
Mr.  W.  B.  Hoyt  who  ran  Ihc  line  across  it;  Summii  Pond.  brcBuse  nnri)-  an  Ihe  lum- 
mlt  ol  the  divide  h«t«ern  these  and  Forlage  Laltes.  Craig  Pond,  foi  a  Tobique  friend 
ol  ours.  CraiK  Williams;  Thrti-Oulhl  is  descriptive  of  a  remarliable  perqliaritv;  U'liil- 
nty  Lake  l5  in  honor  ol  the  wile  of  my  companion.  Mr.  Fnrhiali.  usini:  her  lamiiy  name, 
and  Maurari  was  named  by  me  in  his  hoaot.  usInE  Ills  christian  name;  Murray.  In 
honor  of  my  wifei  Guy  Pond  for  a  former  guide  of  Mr.  Furbish:  Traverse  Pond  for  a 
Blation  of  our  survey;  Wigvati  Pond,  became  for  three  days  we  lived  in  a  bark  wi|[- 
wam  buiil  bv  ourselves  beside  il;  Kain's  Lake,  in  honor  of  S.  W.  Kain,  promoter  of 
such  studies  as  these  in  New  Brunswick;  Ridfyr  Mountain  is  descriptive.  The  remain- 
ing names.  Grakam  Plaits,  ratchet  Break.  Thunder  Mauntain.  were  given  us  by 
Mr.  Henry  Brailhwaite,  and  I  do  not  know  the  orttrin  of  Ihem.  The  little  lake  cmpty- 
iDg  into  Ihe  louth-wesl  corner  of  PnrtaKe  Lake  was  named  by  us  Fax  Ijike  (the  name 
accidentally  omitted  from  the  map),  for  an  incident  ot  our  visit  lo  il.  The  name  Adder 
Lake  was  Rtvea  by  Garden  on  his  original  survey  in  1836-311,  and,  I  presume  was  sug- 
gested by  StrPtnline:  It  is  the  LUtte  Serpeniine.  a  little  snake,  an  adder. 
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Lake,  where  the  sound  alone  allows  it  to  be  followed.  This  ex- 
cessive boulderiness  produces,  of  course,  its  effect  upon  the 
vegetation,  and  much  of  the  country  bears  a  stunted  heath-black 
spruce-hypnuni- forest  of  little  value,  though  in  places  there  is 
some  good  lumber. 

Hind,  Mclnnes  and  Quabeet  lakes  are  alt  shallow,  with  poor 
black  spruce  forest  about  them,  but  Hoyt  is  a  deeper  lake  with 
better  forest.  Three-Outlet  Lake,  small  and  nearly  filled  up  with 
bog,  possesses  the  very  remarkable  peculiarity,  unique  so  far  as 
I  know,  indicated  by  its  name.  These  outlets  are  not  simply 
parts  of  one  low  general  outlet,  but  are  perfectly  distinct,  with 
hills  between  them.  At  the  time  of  our  visit  abundant  water 
was  pouring  from  the  main  outlet  to  the  southward,  and  some 
was  flowing  from  the  eastern  outlet.  None  was  actually  flowing 
from  the  middle  outlet,  but  we  could  easily  have  made  it  by 
breaking  the  old  beaver  dam  a  few  inches,  and  the  typical  stream 
bed  below  it  shows  that  abundant  water  frequently  flows  down 
by  this  channel  All  three  streams  flow  into  Mclnnes  Lakt; 
Lakes  of  two  outlets  are  not  infrequent,*  but  lakes  with  three 
must  be  very  rare.  Whitney  Lake  is  a  very  pretty  and  apparently 
deep  lake  with  good  forest  about  it,  while  Mauran  Lake,  situated 
well  up  towards  the  top  of  the  plateau  which  forms  so  prominent 
a  feature  to  the  southward  of  this  basin,  is  also  attractive,  Mur- 
ray Lake  is  pretty  and  apparently  somewhat  deep,  but  the  ponds 
above  are  all  small  and  shallow,  while  the  streams  between  them 
have  much  fall  in  their  bouldery  beds.  Kains  Lake  appears  also 
to  have  a  supplementary  outlet  to  the  southwestward,  which  is 
now  stopped  by  a  beaver  dam,  but  which  may  originally  have 
flowed  into  Traverse  Pond  by  the  route  showed  by  the  dotted 
line  on  the  map,  though  the  main  outlet  of  this  pretty  little  lake 
is  northwestward  into  the  Serpentine.  The  extreme  Source  of 
the  Adder  Lake  stream  we  did  not  reach ;  it  lies  to  the  northwest 
of  Thunder  Mountain,  crossing  in  its  course  the  northern  end 
of  the  Upper  Graham  Plains,  a  region  of  so  much  interest  that 
I  shall  describe  it  later  in  a  note  by  itself  (Note  64). 

the  Qulsibls  and  anottaei  <n  Charlotte,  bat  I  do  not 
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So  much  for  the  valley  itself.  The  hills  which  bound  it  rise 
some  600  to  806  feet  above  it  in  places,  though  often  much  lower. 
On  the  north  an  irregular  series  of  low  rounded  hills  and  ridges 
separates  this  valley  from  that  of  the  Serpentine  River,  flowing 
into  Serpentine  Lake.  On  the  west  a  low  watershed,  little  above 
the  level  of  the  lakes  themselves,  separates  them  from  Portage 
Lake;  to  the  southwest,  the  land  rises  gradually  higher.  On 
the  south,  however,  and  between  the  two  branches  of  the  Adder 
Lake  stream,  rises  a  very  conspicuous,  sharpely  defined  plateau, 
of  some  1,800  to  1,900  or  more  feet  in  height,  which  extends 
away  to  the  southward.  There  is  not  the  least  doubt,  I  believe, 
that  this  is  the  northern  edge  of  the  same  marked  plateau  or 
peneplain  which  I  have  described  as  existing  south  of  Long  Lake 
(Note  39).  soiith  of  Milnagek  (Note  56),  and  north  of  Tuadook 
(Note  55).  and  I  believe  it  extends,  undivided  by  any  stream, 
continuously  between  those  places,  and  considerably  beyond  them 
to  the  westward.  I  shall  return  to  this  subject  in  a  future  note. 
To  the  eastward  come  Graham  and  Ridge  Mountains,  about  the 
height  of  the  plateau,  and  beyond  them  the  land  rises  abruptlv 
into  Thunder  Mountain,  the  highest  in  this  part  of  the  Province. 
From  it  a  very  elevated  country  extends  to  the  northeastward, 
forming  the  watershed  between  the  Miramichi  and  Nepisiguit. 
and  including  what  is  generally  regarded  as  the  highest  land  in 
New  lirunswick. 

Physiographic  Origin. — The  origin  of  the  lakes  and  ponds  is 
perfectly  obvious, — they  are  the  typical  glacial-dammed. sort.  As 
to  the  origin  of  the  valley  in  which  they  lie,  that  is  a  more  diffi- 
cult question.  It  has  now  an  apparent  slope  westward,  and  is 
probably  very  ancient,  a  part  of  the  system  earlier  described 
(Note  45}  formed  on  the  first  elevation  of  the  earliest  peneplain. 
In  this  case,  the  valley  has  its  primitive  direction,  and  has  neither 
captured  any  part  of  another  system,  nor  has  had  its  waters 
captured  by  any  other,  although  it  is  possible  that  the  part  north 
of  Patchel  Brook  has  been  captured  from  a  pre-glacial  prede- 
cessor of  that  stream.  It  is  altogether  probable  that  in  pre- 
glacial  times  the  valley  emptied  not  into  Adder  Lake  (the  inter- 
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vening  stream  being  obviously  post-glacial),  but  into  Portage 
Lake  through  a  valley,  now  drift-filled,  in  the  intervening  low 
divide.  The  entire  basin  has  been  carved  apparently  from  a 
great  plateau,  li.e  remnant  of  which  is  so  plain  to  the  southward ; 
while  the  nearness  of  the  Serpentine  waters  on  the  north  has, 
as  usual  in  such  cases,  helped  to  carve  the  plateau  down  more 
rapidly  to  the  low  and  irregular  elevations  we  now  find  there. 

Economics. — This  basin  has  in  places  some  valuable  timber, 
but  mostly  it  is  of  no  value,  nor  can  good  timber  ever  be  raised 
in  it  for  the  reason  that  the  soil  is  too  rocky  to  sustain  large 
trees.  In  another  respect,  however,  it  has  considerable  value, 
namely,  it  is  alive  with  big  game ;  it  is  unsurpassed  in  the  number 
of  its  moose,  caribou  and  beaver  by  any  place  in  New  Bruns- 
wick. Beaver  houses  are,  as  shown  on  the  map,  abundant,  though 
many  of  them  are  old  and  aband<med.  But  on  Hoyt  Lake,  and 
especially  cm  Murray  Lake,  new  houses  are  now  being  built,  and 
during  our  visit  a  new  dam  was  in  process  of  construction  by 
the  beaver  at  the  foot  of  the  latter  lake.  All  around  the  takes, 
and  especially  about  Whitney  and  Mauran  Lakes,  the  moose  are 
extremely  abundant,  and  the  game  trails  are  more  perfect  and 
more  deeply  worn  than  I  have  seen  elsewhere  in  New  Bnmswick, 
while  the  open  Graham  Plains  are  among  the  best  caribou  grounds 
in  the  Province.  Now  an  important  fact  is  this,  that  except  for 
a  hunter's  trail  made  by  Braithwaite  from  the  Lower  to  the 
Upper  GrahamPlains,  the  region  has  not,  because  of  its  difficulty 
of  access,  been  opened  up  by  guides  for  sportsmen.  Neither 
trails  (aside  from  trapping  lines)  nor  camp  sites  are  found  any- 
where within  it,  nor  is  there  any  camp  or  other  building  within 
the  entire  basin.  All  this  suggests  an  important  future  for  the 
region,  namely,  it  should  be  set  aside  as  a  permanent  game 
refuge,  where  the  large  animals  can  breed  undisturbed,  and  ex- 
tend thence  to  stock  the  neighboring  territory.  Such  game  refuges 
are  being  established  in  the  American  States  as  an  integral  part 
of  their  game  and  forestry  policies,  and  are  expected  to  pay,  not 
cm  grounds  of  sentiment,  but  as  a  practical  method  of  preserving 
and  increasing  the  game  supply.     Since  the  Adder  Lake  Stream 
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Basin  has  not  yet  been  opened  up  by  guides  for  sporting  pur- 
poses, nobody  can  feel  that  his  interests  are  injured  by  closing  it 
to  hunting;  but  this  must  be  done  promptly,  for  the  guides,  in 
their  search  for  big  moose  heads,  are  extending  their  operations 
every  year,  and  once  having  opened  up  the  region  will  enter 
vigorous  protest  against  its  closing.  The  boundaries  of  the  pre- 
serve could  very  readily  be  made  the  watershed  line  of  this  basin. 
The  killing  of  any  game  whatsoever,  including  beaver,  should 
be  forbidden  permanently  everywhere  on  slopes  leading  to  Adder 
l^ke  Stream  waters,  from  its  mouth  in  Adder  Lake  to  its  source 
behind  Thunder  Mountain. 

64. — On  the  Physiography  of  the  Graham  Plains_and 
Patchel  Brook  Region. 

Read  Nov,  4, 1901. 

Just  to  the  westward  of  Thunder  (or  Cow)  Mountain,*  and 
on  the  watershed  between  the  Adder  Lake  Stream  and  the  Little 
Southwest  Miramichi  waters,  lies  a  remarkable  region  deserving 
of  a  somewhat  full  description.  It  has  hitherto  been  almost 
immapped,  being  shown  only  upon  the  MS.  plan  by  Hoyt,  of 
which  a  copy  has  been  given  in  the  preceding-  note  (Note  No. 
63),  while  the  only  reference  to  it  that  I  have  been  able  to  find 
in  print  is  some  mention  of  the  Graham  Plains  from  a  sports- 
man's point  of  view  by  Mr,  Irland  in  Forest  and  Stream  for 
February,  1902.  Mr.  Furbish  and  I  spent  some  four  days  here 
in  July,  1902,  mapping  the  region  (as  shown  on  the  map  accom- 
panying the  preceding  note)  and  making  the  observations  which 
follow. 

The  most  striking  part  of  the  region  is  the  Upper  Graham 
Plains,  a  remarkable  open  elevated  barren,  covered  with  bould- 
ers, among  which  are  some  low  scrubby  heath  bushes,  lichens, 
and  the  occasional  whitened  trunks  of  former  small  trees.  At 
first  we  were  inclined  to  consider  that  this  plain  is  treeless  for 
strictly  ecological  reasons,  but  further  study  showed  that  it  must 
once  have  been  forested  and  cleared  long  ago  by  fire.     This  is 

•  Cow  HooDtsiii  of  HoTl'i  Mb.  plaas,— not  o(  the  CeoloEicRl  Survey  Map. 
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shown,  not  only  by  the  trunks  of  trees  still  standing,  but  also 
by  the  presence  of  charcoal  on  the  under  sides  of  old  branches, 
well  protected  from  the  weather.  Traces  of  fire  being  thus 
difficult  to  find,  it  must  be  that  the  clearing  took  place  long  ago, 
perhaps  at  the  time  of  the  great  Miramichi  fire.  That  it  has  not 
reforested  itself  is  probably  due  to  the  fact  that  here,  as  through 
much  of  the  neighboring  region,  the  excessive  prevalence  of 
boulders  makes  conditions  so  unfavorable  for  forest  growth, 
that  only  a  sparse  forest  can  manage  to  maintain  itself  at  all; 
and,  this  being  removed,  it  can  renew  itself  only  with  extreme 
.slowness.  The  forest  can,  however,  in  time  restore  itself  by 
creeping  in  from  the  edges  of  the  burnt  tract,  and  this  it  is 
obviously  doing.  These  facts,  however,  have  for  us  an  import- 
ant lesson,  in  that  they  emphasize  the  slowness  of  reforestation 
in  such  places  after  fires,  and  the  corresponding  necessity  for 
preventing  the  fires  as  far  as  possible.  In  one  sense  this  plain 
is  misnamed,  for  it  is  by  no  means  a  plain,  but  an  irregular 
country  with  a  general  slope  to  the  northward;  indeed  it  is 
chiefly  the  gentle  northern  slope  of  a  mountain  some  1,900  feet 
in  height.  From  its  elevated  position  it  commands  a  grand  view 
in  several  directions.  One  can  look  along  the  Adder  Lake  Stream 
valley,  and  far  beyond  to  Bald  Hea<l,  the  Rlue  Mountain  range 
and  other  highlands  of  the  Tobique,  or  along  the  Serpentine 
Valley  to  the  distant  Geologists'  Range,  and  all  the  intermediate 
country  is  plain  to  the  view.  To  the  west  and  southwest  extends 
a  great  plateau,  little  higher  than  these  plains.  On  the  east 
rises  Thunder  Mountain,  heavily  wooded  clear  over  its  summit, 
some  400  to  500  feet  above  the  plains,  the  western  part  of  an 
elevated  region  extending  eastward  to  Forks  Mountain  and  to 
Big  Bald.  To  the  southeast  one  looks  over  a  low  country  and 
sees  the  two  large  lakes.  Dunn  and  Mitchell  Lakes,  and  one  or 
two  of  lesser  importance.  The  view  to  the  south  is  cut  off, 
unhappily,  bv  the  wooded  summit  of  Graham  Mountain,  but  in 
this  direction  the  country  falls  off  with  great  abruptness  some 
400  or  500  feet  to  the  Lower  Graham  Plains,  easily  reached  by 
Braithwaite's   hunting  trail.       The  Lower   Graham   Plains  are 
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better  named,  for  they  are  more  nearly  level,  though  partially 
covered  with  small  trees.  Fr«n  the  Lower  Plains  the  edge  of 
the  mountains  on  the  northward,  Graham,  Ridge  and  Thunder, 
stand  out  as  an  abri^t  and  striking  escarpment,  extending  away 
off  to  the  eastward,  and  continuing  into  the  margin  of  the  great 
plateau  to  the  westward.  The  origin  of  this  abrupt  and  exten- 
sive drop  in  the  country  is  a  problem  for  the  future.  The  Lower 
Plains  slope  gently  to  the  southward  to  Glover  Lake,  and  the 
Upper  North  Branch  of  the  Little  Southwest  Miramichi  River, 
while  off  to  the  eastward  lies  a  fine  group  of  lakes  still  unstudied 
-  and  imsurveyed.  These  lower  plains  evidently  bear  much  the 
same  relation  to  the  high  country  north  of  them,  that  the  Tuadook 
Lake  valley  bears  to  the  plateau  north  of  it. 

The  most  remarkable  feature  of  this  region  by  far,  and  one 
of  the  most  remarkable  in  New  Brunswick,  is  Patchell  Brook, 
The  absence  of  forest  allows  its  character  and  course  to  be  clearly 
seen.  The  brook  itself  is  a  tiny  rivulet,  and  it  lies  amidst  great 
angular  blocks  of  felsite  at  the  bottom  of  an  immense  V-shaped 
gorge  with  solid  felsrte  walls  some  300  to  400  feet  in  height,  the 
whole  presenting  a  remarkably  wild  appearance,  more  like  a 
scene  in  the  Rocky  Mountains  than  in  New  Brunswick.  To- 
wards its  head,  the  gorge,  preserving  its  rocky  walls,  rapidly 
rises  toward  the  level  of  the  plains;  finally  it  forks  into  two 
branches,  an  easterly  which  rises  rapidly  to  the  surface  of  the 
plain,  where  it  ends,  and  another,  a  northerly,  which  rises  sud- 
denly to  a  level  valley  now  filled  with  bog,  and  ends  abruptly 
near  a  low  watershed,  of  a  few  yards  width,  beyond  whicli  are 
large  springs  falling  into  Adder  Lake  Stream.  Now  the  mode 
of  origin  of  this  remarkable  valley  offers  a  perplexing  problem. 
Obviously  the  gorge  is  post-glacial,  and  it  is  equally  obvious 
that  it  could  not  have  been  carved  by  the  present  brook  in  its 
bed.  How  then  could  this  valley  have  been  cut  down  as  deep 
in  places  as  400  feet  through  solid  granite  and  felsite  since  the 
glacial  period?  We  puzzled  much  over  this  problem,  but  finally 
found  what  I  believe  to  be  the  correct  solution,  rejecting  a  first 
idea,  suggested  by  the  smoothness  of  the  felsite  walls  in  places. 
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that  it  is  an  opened  line  of  faulting.  All  of  the  northern  part  of 
the  Upper  Graham  Plains  is  a  series  of  irregular  rounded  boulder- 
built  hills  of  the  typical  terminal-moraine  type,  and  the  general 
slope  of  this  part  of  the  Plains  is  towards  the  head  of  Patchell 
Brook.  Tile  water  from  the  melting  of  the  ice  which  deposited 
those  moraines  must  therefore  have  found  an  outlet  in  part,  li 
not  wholly,  along  this  brook.  Since,  however,  the  glacial  nfove- 
ment  was  from  the  northwest  and  west,  it  is  likely  that  the  water- 
flow  in  those  directions  was  blocked  by  the  ice,  throwing  all 
the  water  from  the  melting  ice  through  Patchell  Brook.  Fur- 
thermore, it  appears  altogether  likely  that  this  moranic  region 
was  one  of  unusual  accumulation  of  ice.  since  the  high  Thunder 
Mountain  would  arrest  and  deflect  all  ice-streams  coming  along 
the  Adder  Lake  Stream  and  the  Serpentine  valleys.  These  com- 
bined influences  would  tend  to  send  a  great  quantity  of  water, 
loaded  with  glacial  debris,  out  through  Patchell  Brook,  and  this, 
I  believe,  cut  out  the  gorge  in  the  comparatively  short  period 
during  the  melting  of  the  glacial  ice  in  this  vicinity.  The  debris 
carried  down  the  gorge  was  then  spread  out  where  it  issued 
on  the  lower  plain,  forming  the  Lower  Graham  Plain,  which  is 
thus  a  kind  of  rude  delta  of  that  stream.  This  is  but  a  crude 
hypothesis  which  much  further  study  is  needed  to  either  sub- 
stantiate or  disprove. 

The  western  head  of  Patchell  Brook  approaches  closely  to 
Adder  Lake  Stream,  and  I  have  been  told  by  two  of  the  very  few 
guides  who  have  been  in  that  region  that  the  stream  below  Wig- 
wam Pond  actually  does  flow  through  Patchell  Brook,  This  is 
a  mistake,  for  not  only  have  we  followed  every  foot  of  the  Adder 
Lake  Stream  from  Wigwam  Pond  to  Traverse  Pond  (unfortu- 
nately, however,  not  surveying  it,  whence  it  is  only  dotted  on 
our  map),  but  also  I  have  crossed  the  watershed  at  the  head  of 
Patchell  Brook  and  found  there  large  springs  emptying  by  a 
■definite  stream  flowing  northwest,  which  must  empty  into  Adder 
Lake  Stream.  It  is,  however,  quite  possible,  as  mentioned  in  the 
preceding  note,  that  in  pre-glacial  times  the  upper  wafers  of 
Adder  Lake  Stream  did  flow  along  the  course  of  Patchell  Brook 
into  the  Miramichi. 
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The  headwaters  of  the  Little  Southwest  Miramichi  and  of 
the  Tobique,  therefore,  here  reach  to  within  a  few  yards  of  one 
another,  and  it  is  evidently  their  near  approach  which  has  isolated 
the  Graham  Ridge  and  Thunder  Mountains  from  the  peneplain  to 
the  westward,  of  which  they  were  once  a  continuous  part.  The 
Southwest  Miramichi  waters  are  evidently  cutting  their  way 
backwards,  and  Patchell  Brook  must  in  time  cut  off  the  head  of 
Adder  Lake  Stream,  and  turn  it  into  itself. 

A  fact  of  interest  about  the  geology  remains  to  be  noted. 
The  felsite  chffs  of  Patchell  Brook  have  been  mentioned.  The 
only  other  rock  exposures  we  found  were  the.  granite  ledges  at 
the  outlet  of  Wigwam  Pond,  and  the  curious  nearly  vertical 
cliff  of  schist,  containing  veins  of  quartz,  facing  the  eastward, 
at  the  place  marked  on  the  map.  This  schist  seems  identical 
with  a  similar  cliff  found  by  us  last  year  in  the  Tuadook  region 
(Note  55),  and  is,  I  think,  the  same  as  occurs  on  the  Acadians 
Range  and  elsewhere. 

65. — Upon  Upsalquitch  Lake,  and  its  Surroundings. 


At  the  source  of  the  Upsalquitch  River,  and  between  it  and 
the  Nepisiguit,  lies  one  of  the  most  interesting  regions,  includ- 
ing one  of  the  most  charming  lakes  in  Xew  Brunswick.  In 
August  last  {1902),  Mr.  Furbish  and  I  spent  several  days  there, 
making  the  surveys  embodied  in  the  accompanying  map,  and  the 
observations  which  follow. 

The  earliest  known  mention  of  the  lake  occurs  upon  Peters' 
original  survey  map  of  the  Kepisiguit,  of  1832,  on  which  Upsal- 
quitch Lake  is  mentioned,  but  the  portage  to  it  is  erroneously 
placed  on  the  Third  Forks  Stream,  instead  of  on  Portage  Brook. 
On  an  earlier  map,  Bouchette  of  1831,  a  lake  is  placed  at  the 
head  of  the  Upsalquitch,  but  evidently  only  as  a  sketch  from 
hearsay.  The  yet  earlier  survey  map  of  the  Upsalquitch  by 
McDonald,  of  about  1820,  on  which  Baillie's  and  other  early 
maps  of  the  river  are  based,  did  not  extend  to  the  lake.  In  1837, 
liowever,  it  was  first  mapped  by  Berton  in  his  survey  connecting 
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New  Brunswick. 
After  an  Amateur  Surve     by  A    F  GA^ONa,and  M.  1.  Fure 
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the  Nepisiguit  waters  with  the  Upsalquitch,  but  the  lake  is  shown 
only  frran  sketch,  not  survey ;  this  map,  which  marks  the  Indian 
Portage,  is  the  original  for  all  maps  published  subsequently 
down  to  the  present  time,  though  modified  in  some  cases  by 
another  sketch,  showing  it  only  half  the  size  that  Berton  makes 
it,  on  the  County  Line  Survey  Map  of  1872.  The  accompany- 
ing map  is  accordingly  the  first  that  has  been  made  from  actual 
survey  of  the  lake.  In  1839,  Wightman  passed  through  the 
portage  and  lake  in  his  barometric  section  across  the  Province, 
and  determined  with  mercurial  barometer  the  elevation  of  the 
lake,  and  of  some  of  the  neighboring  hills,  the  latter,  unfortu- 
nately, not  now  identifiable.  His  results  are  given  in  the  British 
Blue  Book  on  the  Boundary  for  1840.  ^The  region  was  visited 
by  Hind  in  1864,  and  h^  speaks  of  the  lake  as  "  a  beautiful  sheet 
of  water  surrounded  by  high  conical  mountains,"  (Geological 
Report,  129),  and  he  makes  the  lake  750  feet  above  the  sea, 
basing  his  figures  upon  Wightman's  barometric  measurement  of 
1839.*  It  was  visited  by  Ells  in  1879  {Geolc^ical  Report,  1879- 
1880;  3D  and  30D),  whose  valuable  studies  upon  the  geology  of 
the  region  comprise  all  that  we  now  know  about  it.  It  was  visited 
hy  Chalmers  in  1884  (Geological  Report,  1885,  iiGG),  who 
records  his  observations  upon  the  surface  geolc^y  of  the  vicinity, 
mentions  the  mountains,  and  says  of  the  lake,  "  Upsalquitch 
Lake  is  surrounded  by  peaks,  no  fewer  than  ten  being  visible 
from  its  surface."  Further  than  this  the  lake  appears  not  to 
figure  in  scientitic  or  other  literature.  As  to  unwritten  history, 
it  is  of  interest  to  note  that  an  ancient  Indian  portage  route  passes 
through  from'  Upsalquitch  to  Nepisiguit,  and  is  still  used  by 
sportsmen  and  others.  The  region  was  lumbered  for  pine  many 
years  ago,  and  on  the  Nepisiguit  waters  has  recently  been  lum- 
bered for  spruce,  but  on  the  Upsalquitch  the  lumbermen  have 
reached  the  lake  for  spruce  for  the  first  time  this  winter.** 

Wlihtman.  and  he  has  not  correcllr  understood  (hem  (see  Nole  Ml 
—  lt\t  a  cotncidence  more  curioui  (tian  gratllytnit  Ihal  Iho  lumbermen  have  reached 
Nictor,  Nepia[gnlt  and  Upsalqullch  lakes  almost  simullaaeoDalT.  Luoiberlni:  on  the 
tm  former  was  just  commenced  last  winter  (igai-1901)  and  lito  be  prosecuted  actively 
the  present  winter  (i9i>i-i903>.  as  It  is  to  be  on  Upsatiiultcb  Lake.  Fracticalljr  the 
entire  Prorlacewu  lumbered  lor  plae  thirty  to  forty  years  ago,  but  coDslderable  aec- 
tloiu  ha>e  not  yet  been  cut  for  iprnce. 
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The  lake  lies  in  a  deep  valley  running  north  and  south,  the 
northward  extension  of  which  is  occupied  by  the  Upsalquitch 
River,  while  the  southward  extension  is  occupied  by  Portage 
Brook,  a  part  of  the  Nepisiguit,  and  by  the  South  Branch  of 
Nepisigiiit.  As  earlier  explained  (Note  33)  and  fully  confirmed 
by  the  studies  of  this  summer  later  to  be  described  (in  Note  70 
later  to  appear),  the  entire  Nepisiguit  above  Indian  Falls  emptied 
in  recent,  perhaps  immediately  pre-glacial,  times  through  this 
remarkable  valley  into  the  Upsalquitch,  or  in  other  wotds  con- 
stituted the  headwaters  of  the  Upsalquitch,  From  this  north- 
ward sloping  drift-bottomed  valley  the  hitls  rise  abruptly  to  over 
(,200  feet,*  their  flat  tops  forming  a  part  of  an  extensive  plateau 
or  peneplain  which  extends  off  far  to  the  southward,  but  soon 
gives  place  northward  to  the  tower  Silurian  plateau.  These  hills 
form  the  chief  but  not  the  only  cliarm  of  the  lake,  for  its  clear 
spring-fed  water  abounding  in  trout  eager  to  be  caught,  its  clean 
and  wholesome  gravel  or  sand  beaches,  its  setting  of  lofty  artd 
open  mixed  forest  with  numerous  pleasant  camping  places,  all 
combine  to  make  it  a  most  attractive  lake,  a  close  second  to  the 
charming  Nictor. 

From  the  lake  there  runs  south  to  Nepisiguit  waters  an 
ancient  Indian  portage  trail,  one  of  the  very  few,  perhaps  the 
only  important  one  in  the  Province,  still  unspoiled  by  conversion 
into  a  lumber-road  or  other  "  improvement."  The  path  winds 
away  through  the  forest,  just  wide  enough  for  the  passage  of  a 
canoe,  beaten  hard,  and  scored  on  its  rocks,  by  many  generations 
of  passing  feet.  Somewhat  over  two  miles  from  the  lake  it 
reaches  a  small  winding  stream,  which  empties  into,  and  forms 
the  morphological-  head  of,  Portage  Brook,  a  branch  of  the  Ne- 
pisiguit. This  little  stream  is  a  deadwater,  held  back  by  three 
new  beaver  dams,*  which  raise  the  water  in  all  some  five  feet, 
partially  flooding  the  wild  meadows  which  are  here  more  exten- 

•The  heinhts  shown  upon  the    accompanying  map  vteie  obtafned  a>    lecotded  in 

Note  6a  earlier. 

•  Tbere  ts  also  a  tine  new  b«aTer  dam  acroii  Ibe  Upialqaitch  River  juat  iboTc  the  lone 
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sively  and  typically  developed  than  in  any  place  I  have  seen  in  New 
Brunswick.  The  country  on  both  sides  of  this  stream,  and  on 
the  mountains  to  the  eastward,  has  been  thoroughly  burnt  over, 
a  great  misfortune  from  the  economic  point  of  view,  but  of  some 
advantage  to  the  physiographer,  since  it  permits  of  extensive 
views,  both  of  the  surrounding  hills  from  the  stream,  and  also 
of  the  stream  and  its  entire  basin  from  the  neighboring  hills. 
The  word  basin  here  is  particularly  applicable  since  the  meeting 
of  Beaver  Brook  and  Portage  Brook  does  form  a  somewhat  tri- 
angular basin  of  great  attractiveness.  This  stream  joins  Portage 
Brook  in  a  quiet  bogan  among  alders,  and  is  very  apt  to  be 
missed  by  the  stranger  ascending  Portage  Brook  unless  he  notes 
the  old  camping  place  just  below  their  intersection,  a  short 
path  from  which  takes  him  through  the  woods  to  the  open  ground 
of  the  basin.  From  Beaver  Brook  to  the  Nepisiguit  is  about 
three  miles,  easily  navigable  for  a  canoe  in  good  water.  Along 
this  part  of  the  valley  on  the  west  bank  is  developed  a  remark 
able  level  terrace  of  great  extent  bearing  an  almost  pure  growth 
of  Banksian  pine,  a  distinct  plant  association  here  better  de- 
veloped than  anywhere  else  I  know.  It  is  not  confined  to  this 
valley  alone,  but,  as  may  be  clearly  seen  from  the  top  of  the 
Acadians  Range,  it  extends  down  the  Nepisiguit  to  the  Main 
South  Branch. 

Large  game,  moose,  caribou  and  deer  are  fairly  abundant  in 
the  region,  though  less  so  than  in  some  other  parts  of  the  Pro- 
vince.    The  trout-fishing  is  unexcelled. 

From  this  description  it  will  be  observed  that  this  entire  sec- 
tion, from  the  Nepisiguit  to  Upsalquitch  Lake  and  beyond,  is  of 
very  great  interest  in  many  ways, — for  its  scenic  beauty,  for  the 
abundance  of  beaver  and  of  other  large  game,  for  the  fine  de- 
velopment of  certain  very  interesting  plant  groups,  for  the  pre- 
sence of  a  perfectly  typical  unspoiled  old  Indian  portage  trail,  for 
the  scientific  interest  of  the  mode  of  formation  of  the  valleys.  All 
these  things  suggest  that  such  a  region  ought  not  to  be  allowed  to 
pass  into  private  possession  to  be  closed  for  the  benefit  of  a  favor- 
ed few,  but  should  be  kept  open  for  the  enjoyment  and  instruction 
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of  all  the  people  of  the  Province  forever.  Hence  it  should  certainly 
be  included  within  the  Forest  and  Park  Reserve  which  the  gov- 
ernment of  the  Province  has  been- authorized  by  the  legislature 
to  make.  But,  more  than  this,  it  is  especially  adapted  for  one 
of  the  three  or  four  game  refuges  which  should  be  established 
in  different  parts  of  the  Province.  The  conditions  for  the  thriv- 
ing of  the  beaver  are  particularly  favorable  on  Beaver  Brook, 
and  nowhere  could  there  be  a  better  place  for  preserving  them, 
with  other  large  animals,  not  only  that  they  may  breed  and  spread 
into  neighboring  territory,  but  also  that  they  may  be  seen  and 
their  habits  studied  by  naturalists  of  the  Province  and  of  other 
lands,  who  would  visit  New  Brunswick  for  such  a  purpose,  to 
its  no  small  economic  profit,  were  such  a  preserve  established. 
A  good  limit  for  such  a  game  refuge  would  be  embraced  by  in- 
cluding the  entire  watershed  of  Portage  Brook  from  its  mouth 
up,  together  with  all  the  Upsalquitch  basin  down  as  far  as  the 
great  gorge  just  above  Ramsay  Brook, 

The  fine  mountains  around  Upsalquitch  Lake  have  not  hitherto 
been  named.  During  our  survey  in  August  last,  however,  we 
gave  names  to  them  as  shown  upon  the  accompanying  map  and 


sketches,  selecting  those  names,  according  to  a  plan  long  ago 
formed,  of  persons  who  have  been  prominent  in  connection  with 
the  advancement  of  knowledge  in  natural  history  in  New  Bruns- 
wick, excluding  the  geologists  for  whom  a  range  has  already  been 
named.*  The  entire  group  of  mountains  centering  in  the  lake 
may  therefore  be  called  the  Naturalists  Group,  and  others  of  the 
innumerable  peaks  farther  back  from  the  lake  may  be  named 
after  others  who  will  arise  in  the  future.  Those  on  the  west  of 
the  lake  are  named  for  the  botanists  of  the  Province.  Of  these, 
two  stand  out  with  particular  prominence, — one  high  and  ridge- 
•  See  Note  6«,  later. 
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like  at  the  north  end,  which  we  named  Fowler,  for  the  first  syste- 
matic investigator  of  the  flora  of  the  Province,  and  the  other, 
a  symmetrical  Conical  mountain  on  the  southeast  of  the  lake, 
is  named  Hay,  for  the  Society's  energetic  secretary  and  devoted 
promoter  of  science  in  this  Province.  Along  the  western  side  of 
the  lake  runs  a  marked  ridge,  named  Vroom,  for  the  scholarly 
botanist  of  Charlotte.  Farther  north,  and  between  Vroom  Ridge 
and  Fowler  Mountain  stand  two  conical  mountains,  one  larger 
and  somewhat  back  from  the  lake  (so  that  it  is  not  visible  from 
its  entire  surface),  is  named  Brittain,  for  the  well-known  natural- 
ist of  the  Normal  School,  and  the  other  is  named  Moser,  for  the 
chief  student  of  the  mosses  of  the  Province.  Off  to  the  south- 
ward of  these  stands  a  lower  conical  hill,  and  this  is  named 
Goldie,  for  John  Goldie,  who  visited  New  Brunswick  in  1817, 
and  was  perhaps  the  first  real  botanist  to  view  its  vegetation,* 
Off  to  the  northwest  of  these,  in  a  direction  indicated  upon  the 
map.  rises  a  peak  evidently  the  highest  of  this  entire  group,  and 
this  is  named  the  Botanists  Peak.    The  mountains  on  the  east 


side  of  the  lake  have  been  named  for  those  who  have  been  pro- 
minent in  the  investigation  of  the  zoology  and  the  general  natural 
history  of  the  Province,  To  the  northeast  of  the  lake  stands 
out  a  prominent  flat-topped  ridge-like  mountain,  named  Perley, 
in  honor  of  Hoses  Perley,  who,  though  without  scientific  train- 
ing, did  much  in  his  day  for  natural  science  in  New  Bruns- 
wick. Just  east  of  the  lake,  and  near  it,  is  a  dome-sliaped  pro- 
minent mountain,  named  Cox,  for  New  Brunswick's  leading 
zoologist.  North  of  this,  and  smaller,  and  nearer  the  lake,  is 
another,  named  Adams,  for  the  naturalist-author  of  "  Field  and 
Forest  Rambles."     East  of  Cox,  and  higher  though  less  distinctly 

•Set  "Jobn  Goldie.  Bolanist."  by  Cr.  U.  Hay,  in  Trana.  Royal  Soc,  Canada,  III,,  1897, 
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marked  off  from  the  general  group,  is  another  named  Chamber- 
lam,  in  honor  of  the  author  of  the  Society's  hsts  of  Birds  ami 
Mammalia.  South  of  this  is  a  bare  and  prominent  mountain, 
less  differentiated  from  the  general  mass  than  it  appears  from  the 
valley,  and  this  my  companion,  Mr.  Furbish,  insisted  should  be 
named  for  myself,  clinching  his  case  by  the  argument  that  the 
,  completitMi  of  the  group  of  New  Brunswick  naturalists  seemed 
to  demand  it.  I  have  not  located  the  highest  point  to  the  east- 
ward of  the  lake,  but  when  it  is  found  it  should  be  named  the 
Zoologists  Mountain,  or  peak.  Off  to  the  northward  of  Perley 
Moimtain  is  a  long  smoothly  rounded  rJdge,  mostly  falling  out- 
side the  limits  of  the  map,  but  inside  in  one  of  the  sketches,  seem- 
ingly with  a  northwest  and  southeast  direction;  and  thi^  we 
h^ned  Jack  Mountain,  in  honor  of  the  late  Edward  Jack. 

Two  other  names  appear  on  the  map.  The  Acadians  Range 
here  shown  is  the  northern  end  of  the  range  so  named  in  1899; 
it  is  separated  frcon  Ganong  Mountain  by  a  deep  valley,  so  that 
the  two  are  easily  distinct.  The  other  is  Biard  Mountain;  this 
beI(Migs  to  the  group  named  in  1899  the  Missionaries  Range,  and 
this  very  distant  peak  of  the  group  is  named  for  the  most  cele- 
brated of  the  early  missionaries  to  the  Indians  in  the  Province, 
Father  Biard.  It  will  be  of  interest  to  note,  finally,  that  the  name 
Upsalquitch  itself,  locally  pronounced  variously  as  Ap-se-gouch, 
Ap-sel-ketch,  Ab-se-quish,  is  from  the  Micmac  word  Ap-set- 
qtielckk,  meaning  "  a  branch,"  viz.,  of  a  river,  the  Restigouche, 

66. — On  Reported  Occurrences  of  the  Panther  {Felis 
concolor)  in  New  Brunswick, 

Read  Jan.  6. 1903. 

From  time  to  time  we  hear  reports  of  the  occurrence  of  the 
Panther  (Puma,  Cougar,  Catamount,  Mountain  Lion,  and,  some- 
times, Indian  Devil)  in  New  Brunswick. 

On  more  than  one  occasion  I  have  endeavered  to  follow  up 
these  stories,  but  without  result.  Recently,  however,  a  positive 
statement  as  to  its  occurrence  in  the  Canaan  woods  seemed  to 
promise  another  ending.     The  St.  John  Telegraph  for  October 
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21  re-printed  an  article  from  the  New  York  5i(ti  of  October  i8, 
in  which  a  description  is  given  by  Dr.  Van  Buren  Thome,  a  New 
Brunswicker  now  on  the  staff  of  that  paper,  of  a  hunting  trip 
made  by  him  and  his  father.  Dr.  B,  S.  Thorne,  in  the  Canaan 
woods.     In  this  article  occurs  the  following: 

Here,  beside  a  portage  road,  are  partridge  feaihcrs  in  the  road ;  some 
■of  the  cat  tribe  has  seized  its  prey  here.    .    .    . 

When  the  spot  in  the  roadway  was  reached  where  the  partridge 
feathers  lay,  a  partridge  was  observed  at  the  side  of  the  road.  I  shot 
it,  A  moment  later  there  was  a  great  and  confused  crackling  of  branches 
.a  hundred  yards  away  to  the  left. 

It  sounded  like  a  moose  on  the  run.  The  sounds  became  plainer. 
The  animal  was  evidently  approaching.  There  was  a  pause,  followed  by 
a  growling  sound  and  more  stealthy  approach.  The  anioial  crept  lo 
within  twenty  feet,  then  crouched  in  the  underbrush  and  growled  steadily. 
A  patch  of  the  creature's  lawny  hide  showed  for  a  moment  in  an  opening 
of  the  underbrush.  The  animal's  identity  was  no  longer  a  mystery  —  it 
■was  a  panther.  There  was  not  time  to  speculate  then  as  to  what 
strange  mischance  had  led  an  animal  of  this  species,  hitherto  unknown  in 
these  regions,  to  invade  the  Canaan  woods.  It  was  time  for  action. 
The  creature  was  lashing  itself  into  a  perfect  gale  of  fury  and  growling 
ominously.  As  he  crouched  again  to  spring  I  fired  blindly  where  the  ferns 
quivered.  His  growling  ceased  and  he  forebore  to  spring.  Instead,  he 
turned  and  leaped  haltingly  and  lamely  away.  The  blood  on  the  leaves 
showed  that  he  was  wounded,  but  pursuit,  owing  to  the  dense  nature  of 
the  woods  at  this  point,  was  futile. 

Dr.  Thome  was  kind  enough  to  answer  very  fully  my  request 
^or  further  particulars,  but  was  unable  to  give  me  any  additional 
information.  He  adhered  to  his  opinion  that  the  animal  was  a 
■panther,  despite  my  arguments  to  the  contrary.  Here  the  mat- 
ter rested  for  a  time,  until,  with  some  not  unnatural  triumph, 
he  forwarded  to  me  the  following  item  from  the  St.  John  Gazelle 
of  November  12: 

Boaz  Corey,  of  Canaan,  recently  trapped  a  monster  Indian  Devil,  or 
mountain  lion,  measuring  five  and  a  half  feet  in  length.  As  there  were 
marks  where  it  had  been  recently  shot,  it  is  supposed  lo  be  the  same 
animal  that  attacked  Dr.  R,  S,  Thorne  and  Dr.  Van.  B,  Thorne  while 
hunting  in  the  Canaan  woods. 

Dr.  Thome  also  added  that  he  would  ask  his  father  to  go  to 
■see  the  skin  of  the  animal,  and  I  also  wrote  both  to  Dr.  B.  S. 
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Thorne  and  to  Mr.  Corey,  asking  that  its  skull  be  secured,  if 
possible,  in  order  to  make  the  identity  of  the  animal  certain.  Dr. 
Thome  did  go  to  investigate  the  matter,  and  wrote  me  as  follows : 
I  do  not  believe  that  the  animal  Boaz  Corey,  of  Canaan,  got  was  the 
one  we  saw,  as  his  was  a  very  large  wild  cat.  It  measured  about  five 
feet,  had  a  tail  seven  inches  long  and  was  a  light  grey  in  color.  They 
are  very  plentiful  with  us,  and  are  very  destructive  on  sheep  and  deer. 
As  a  rule,  they  are  not  as  large  as  the  lynx,  bat  this  was  larger.  .  .  , 
The  animal  we  fired  at  was  a  tawny  red  like  a  lion. 

Mr.  Corey  wrote  me  substantially  to  the  same  effect  about 
the  animal,  adding  that  they  have  been  known  to  attack  a  man. 
There  is  no  doubt  that  the  animal  here  referred  to,  by  the  way, 
is  the  huge  wild  cat  described  as  a  distinct  species  from  Kova 
Scotia  under  the  name  Lynx  gigas,  Bangs. 

This  disposes  of  the  Gazette's  panther  story,  but  leaves  open 
the  question  of  the  identity  of  the  animal  seen  by  the  Drs,  Thome 
The  sole  evidence  that  their  animal  was  a  panther  rests  upon  a 
single  hasty  glimpse  of  its  side,  which  looked  tawny  red,  as  seen 
for  a  moment  tlirough  the  underbrush.  Against  this  identifi- 
cation, however,  are  several  facts.  Dr.  Thome  confirms  the 
Gazette  report  ^lat  Corey's  animal  had  been  shot,  or  otherwise 
injured,  in  the  shoulder,  thus  offering  a  strong  presumption, 
which  however  Dr.  Thorne  does  not  admit,  that  the  two  were 
one  and  the  same  animal.  Aside  from  this,  however,  the  de- 
scription of  .the  actions  of  the  animal,  as  given  by  Dr.  Thome, 
is  practically  conclusive  that  it  was  a  wild  cat,  and  not  a  panther. 
They  describe  its  growling  as  it  approached,  and  lack  of  fear  of 
them,  both  of  which  characters,  as  all  natural  history  works 
agree,  accord  with  well-known  habits  of  the  wild  cat,  but  are 
wholly  inconsistent  with  those  of  the  panther,  which  is  a  silent 
animal  excepting  when  attacked,  and  which  shuns  the  presence 
of  man.  Merriam,  in  bis  "  Mammals  of  the  Adirondacks,"  page 
41,  tells  of  a  wild  cat  leaping  upon  and  carrying  off  a  grouse  he 
had  just  shot,  an  incident  suggestively  like  the  experience  of 
Dr.  Thome.  This  correspondence  in  habit  of  their  animal  with  the 
wild  cat,  and  its  total  divergence  from  the  habits  of  the  panther, 
taken  in  conjunction  with  the  abundance  of  hugh  wild  cats  in 
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this  region  and  the  well-nigh  certain  absence  of  the  panther, 
hardly  allows  any  room  for  doubt  as  to  the  identity  of  the  animal 
«een  by  them. 

Turning,  now,  to  the  works  in  which  its  presence  would 
be  recorded,  if  it  occurred,  there  is  not,  in  the  earlier  literature, 
so  far  as  I  can  find,  any  statement  of  its  presence.  It  is  not 
mentioned  by  Giles  in  his  "  Adventures,"  among  the  animals  he 
describes,  nor,  apparently,  by  any  other  early  writer.  Gesner, 
in  his  "  New  Brunswick,"  speaks  of  it  in  1847  ^s  "  very  rare," 
but  cites  no  case  of  its  presence.  Adams,  in  his  "  Field  and 
Forest  Rambles,"  page  59,  tells  of  a  case  reported  to  him  by 
Dr.  Robb  of  "  a  lai^e  feline  animal  having  attacked  and  nearly 
killed  a  man  near  the  capital  of  the  Province  in  1841,"  supposed 
to  be  a  puma.  The  Society's  list  of  New  Brunswick  mammals, 
published  in  its  Bulletin,  No.  Ill,  says  that  "  no  recent  instances 
of  its  occurrence  are  known."  A  year  or  two  ago  I  inquired  of 
Mr.  Camell,  jr.,  of  St.  John,  whether  skins  of  it  are  ever  offered 
for  sale,  and  he  told  me  that  he  had  known  of  no  case  of  it.  The 
trappers  on  the  Tobique  do  not  know  of  its  occurrence,  nor  do 
they  believe  that  it  ever  occurs  there,  for  the  reason  that  it  could 
not  exist  in  our  forests  without  showing  its  tracks  in  the  snow, 
and  tracks  which  could  belong  to  such  an  animal  are  never  seen 
by  them  in  their  fall  and  winter  hunting.  Stories  of  encounters 
with  Indian  Devils  are,  of  course,  not  infrequent,  but  the  winter- 
«vening  yams  of  a  lumber-camp  can  hardly  be  taken  as  evidence 
in  natural  history;*  and,  besides,  there  are  two  animals  known 
as  the  Indian  Devil,  the  panther  and  the  wolverene,  the  latter  an 
animal  which  formerly  certainly  existed  in  the  Province.  The 
panther  figures  very  prominently  in  some  of  the  stories  by  C. 
G.  D.  Roberts,  of  which  the  scenes  are  laid  in  New  Brunswick ; 
but  these  stories  are  pure  fiction,  with  animals  as  the  heroes,  and 
they  are  not  in  any  case,  though  they  have  been  taken  by  unin- 
formed persons  to  be,  studies  in  natural  history. 

•  Hi.  I.  W.  Bailer  Id  hli  "  Th«  SI.  Jolm  Rlrer,"  page  3S.  eipreues  well  this  Bilualio'n 
— "  Tb>  Indian  Devil  Is  lliat  aaimal  which,  when  Ken.  ii  never  beHevtd  lo  have  been 
seen  by  anybody  but  the  penon  who  taw  It." 
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Summarizing,  now,  the  entire  subject,  we  are  brought  to  the 
conclusion  that  there  is  not  a.  solitary  authentic  record,  or  any 
other  authentic  evidence,  of  either  the  present  or  former  occur- 
rence of  the  panther  within  the  limits  of  N'ew  Brunswick. 

67. —  The  Origin  of  Bald  Head,  Tobique. 
Read  Feb,  3, 1903. 
The  most  mountain-like  in  appearance  of  all  New  Brunswick 
mountains  is  Bald  Head  on  Riiey  Brook,  Tobique.  Rising  very 
abruptly  over  1,000  feet  from  a 'level  basin,  and  nearly  1,900 
above  the  sea,*  its  bare,  bold  reddish  peak  is  a  conspicuous  feature 
from  every  direction,  while  a  grand  view  of  a  great  extent  of 
country  can  be  had  from  its  summit.  It  is  locally  reputed  to  be 
a  heap  of  loose  rocks,  which  is  incorrect,  for  the  summit  is  a 
solid  ledge  of  felsite.  One  of  its  notable  features  is  this, — its 
southern  slope  is  of  ledge  rock  and  much  the  steeper,  while  tlic 
northern  is  less  abrupt  and  of  loose  angular  boulders.  This  con- 
dition is  unusual  in  hills  of  this  character,  which  usually  present 
the  abrupt  or  stoss  side  to  the  northward  in  the  direction  against 
the  movement  of  the  glacial  ice.  The  plain  (or  shallow  trough) 
from  which  it  rises  extends  off  to  the  southwest,  between  the 
Blue  ^fountain  and' the  Gesner  Ridge**  ranges,  and  northeast 
towards  the  Geologists  Range.  Now  this  plain  is  of  alxrnt  the 
elevation  of  the  great  Silurian  Plateau  to  the  westward,  with  which 
it  is  continuous  on  the  northwest,  and  it  s»ems  highly  probable, 
therefore,  that  it  occupies  an  extension  of  the  Silurian  rocks, 
and  is  not  in  part  of  older  rocks  as  the  Geological  map  makes 
it.  Bald  Head  itself  is  a  fine  example  of  a  monadnock,  perhaps 
the  very  best  example  we  have  in  New  Brunswick.  It  is  an 
isolated,  apparently  intrusive,  mass  of  felsite,  hitherto  supposed 
to  be  of  pre-Cambrian  age,  but  belonging  no  doubt  to  the  same 
pe'riod  as  those  felsites  to  the  northeast,  which  Professor  Bailey 

'•  Relerences  to  Ihe  beighl  of  Bald  He.id  occur  in  Note  42,  and  a  phatogtaph  fjiving 
however  an  inadequate  idea  of  ilj  by  Dr  Hay  is  in  Bulletin  XX.,page4Si.  Althoucb 
there  are  several  Bald  Mountains  in  the  Province,  nhich  were  belter  te-named,  there  le 
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has  recently  shown  to  be  Silurian.  Bounding  the  plain  on  the 
southeast,  and  some  three  miles  away,  there  runs,  in  a  direct 
line  with  the  Geologists  Range,  and  hence  northeast  and  south- 
west, a  lofty  ridge  (Gesner  Ridge)  somewhat  higher  in  places 
than  Bald  Head,  and  very  probably  of  the  same  age  and  com- 
position. It  terminates  southward  in  Spruce  Mountain,  and  is 
a  single,  not  double,  ridge,  as  the  Geological  Map  implies. 

68. — The  Nomenclatube  and  Origin  of  the  Geologists 
R-:\NGa 

Read  February  3.  190J. 

In  an  earlier  note  (No.  30),  I  called  attention  to  the  fine 
range  o£  unnamed  hills  which  extends  from  Mount  Bailey  near 
Kictor  Lake  to  near  Bald  Head  on  Riley  Brook,  and  proposed 
that  it  be  called  the  Geologists  Range,  the  individual  peaks  to 
be  named  for  the  geologists  who  have  worked  in  the  Province. 
I  have  since  been  able  to  view  it  from  dififerent  directions  and 
to  make  rough  sketches  of  the  various  separate  hills,  for  which 
I  have  proposed  names  as  shown  upon  the  accompanying  cut. 
It  is  needless  to  mention  those  for  whom  the  names  are  given, 
since  they  are  familiar  enough  to  all  members  of  the  Society. 
Motmt  Bailey  stands  at  one  end  of  the  range  near  Nictor  Lake, 
and  is  readily  distinguished  by  its  three  ( from  some  directions 
two)  summits.  Mount  Matthew  at  the  other,  and  just  north  of 
the  Right  Hand  Itranch,  is  an  extensive  irregular  ridge,  also 
with  three  summits,  while  the  others  between,  Chahners,  Ells, 
Robb  and  Hartt,  are  readily  recognizable  from  the  sketches.  ]t 
will  be  noticed  that  four  names  are  missing  from  the  series, 
Gesm-r,  Dmvsott,  Hind  and  Mehines.  t)f  these,  however.  Hind 
and  Mclnnes  are  commemorated  in  two  lakes  of  the  Ncgoot 
group.  Gesner.  as  a  pioneer,  deserves  somewhat  special  coni- 
niemoration,  and  I  propose  that  his  name  be  attached  to  that  fine 
lofty  ridge  on  the  southeast  of  Bald  Head,  running  in  a  line 
with  the  Geologists  Range,  and  probably  morphologically  a  part 
of  it.  Daii'son  likewise  should  be  on  a  somewhat  different  basis 
from  the  others,  and  I  propose  that  his  name  be  attached  to  a 
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lofty  point  just  to  the  eastward  of  the  Geologists  Range,  the 
exact  position  and  description  of  which  I  shall  give  in  a  later 
note.  Along  with  the  loftier  hills  in  the  Geologists  Range  are 
several  smaller,  which  can  be  named  for  other  geologists,  with 
their  spurs  still  to  win,  in  the  future. 

Most  of  this  range  lies  along  the  margin  of  the  country  colored 
as  Silurian  (meaning  Silurian  slates)  on  the  Geological  map. 
Their  marked  elevation  above  the  surrounding  country,  how- 
ever, and  their  often  abrupt  rounded  summits,  tt^ether  with  the 
red  color  of  Matthew  Mountain,  where  it  is  exposed  by  fire, 
imply  that  they  are  by  no  means  of  Silurian  slates,  but  of  effusive 
felsite  such  as  forms  similar  ranges  on  the  Upsalquitch  and 
elsewhere ;  and  in  all  probability  they  will  be  found  to  be  of  this 
character. 

69, — The  Forestry  Situation  in  New  Brunswick. 

Blead  March  3, 1903 

It  is  a  fact  of  much  importance  for  New  Brunswick  that 
interest  in  forestry  matters  is  rapidly  increasing  in  the  province. 
Among  the  several  evidences  of  this  is  the  action  of  the  House 
of  Assembly  in  passing  a  bill  at  its  last  session  authorizir^;  the 
Lieutenant  Governor  in  Council  to  set  aside  a  portion  of  the 
Crown  Lands  as  a  Forestry  Reserve.  The  reserve  has  not  yet 
been  proclaimed,  but  doubtless  will  be  soon.  In  the  meantime 
it  will  be  well  to  review  briefly  the  present  forestry  situation, 
and  to  note  what  steps  should  next  be  taken. 

The  facts  which  face  us  are  these.  The  greater  part  of  New 
Brunswick  is  not  only  better  fitted  for  forest  than  for  any  other 
kind  of  crop,  but  is  exceptionally  adapted,  through  climate,  soil, 
river  systems  and  other  advantages,  for  timber  raising.  The 
forests  of  the  province  are  far  below  their  possible  productivitj-, 
large  areas  of  potential  forest  land  being  quite  unproductive,  and 
the  remainder  steadily  deteriorating.  Lumbering  is  of  course  the 
chief  forest  interest,  but  with  this  are  bound  up  others  of  little  less 
importance,  namely,  game  and  fish  preservation  and  utilization, 
new  settlements,  public- recreation  grounds,  or  wild  parks,  and 
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especially  the  preservation  of  watershed  forests  for  the  preven- 
tion of  floods,  for  securing  constancy  of  water  powers  and  water 
supplies,  and  for  facilitating  river  navigation.  The  forest  lands, 
fortunately,  belong  largely  to  the  Crown,  and  can  be  managed 
as  the  province  sees  fit ;  but  there  is  no  proper  forest  system, 
only  makeshift  and  opportunism.  Other  countries,  some  whose 
forestry  interests  are  relatively  far  less  important  than  those  of 
New  Brunswick,  and  many  her  natural  competitors,  are  vigor- 
ously attacking  their  forestry  problems,  but  she  has  not  yet  moved. 
Here,  in  this  forestry  situation,  lies  a  gigantic  and  complicated 
problem,  but  a  problem  of  pure  business ;  and  the  chief  questicm 
before  the  people  of  New  Brunswick  to-day  is  this,  whether  her 
forests  are  to  be  managed  in  a  business-like  manner  or  in  a 
halting,  temporizing  and  short-sighted  fashion.  If  the  former, 
then  the  forests  will  yield  a  large  and  permanent  income  to  the 
province;  if  the  latter,  the  income  from  them  will  continue  to 
lessen,  until  the  day  comes,  in  the  not  distant  future,  when  the 
deficit  will  have  to  be  made  up  from  direct  taxation. 

We  turn  next  to  ask  what  is  the  first  step  which  should  be 
b.ken,  and  as  to  this  there  cannot  be  the  least  doubt — it  is  for  the 
Government  to  secure  the  use  of  exact  and  expert  information 
and  advice  upon  forestry  matters,  especially  in  relation  to  fores- 
try conditions  and  needs  in  New  Brunswick.  Now  forestry  is 
a  very  special  business,  requiring  a  very  special  training,  and 
there  could  not  possibly  be  any  greater  mistake  than  to  suppose 
that  anyone  in  whose  way  the  subject  happened  to  fall  could 
work  it  up  and  give  the  government  alt  needful  guidance  and 
advice.  There  is  only  one  way  in  which  the  needed  expert  in- 
formation can  be  secured,  and  that  lies  through  engaging  a 
thoroughly  trained  and  competent  forester,  and  giving  him 
abundant  opportunity  to  study  the  entire  forestry  situation  in 
the  province.  Such  a  man  should  be  obtained  from  one  of  the 
forestry  establishments  in  this  country,  and  not  brought  from 
Europe,  where  the  conditions  are  entirely  different.  He  must  be 
welt  paid,  and  it  will  be  false  economy  to  put  up  with  inferior 
service  in  so  vastly  important  a  matter. 
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The  second  step  in  a  forestry  programme  seems  equally  clear. 
It  is  the  formulation  of  a  broad  policy  for  the  management  of  the 
Crown  forests,  having  regard  to  the  correlation  of  the  various 
uses  they  serve,  not  only  for  lumbering,  but  for  fish  and  game, 
settlements,  use  as  recreation  grounds,  as  sources  of  water  power 
and  supply,  and  so  forth.  This  could  best  be  done  by  a  special 
committee  or  commission  in  collaboration  with  the  provincial 
forester,  and  it  should  be  composed  of  the  ablest  citizens  of  the 
province,  with  ample  time  and  sufficient  means  to  secure  all 
needful  information.  The  report  of  such  a  committee  would 
give  the  legislature  and  the  people  of  the  province  a  sound  basis 
for  a  thorough  understanding  and  discussion  of  the  entire  sub- 
ject, and  would  thus  render  possible  the  adoption  of  a  definite 
and  comprehensive  forestry  policy. 

it  is,  however,  one  thing  to  formulate  a  gOod  policy  and 
another  for  a  democratic  government,  with  its  inevitable  political 
fluctuations,  to  carry  it  out.  In  order  to  secure  that  continuity 
and  stability  of  policy  so  necessary  to  the  management  of  forestry 
development,  covering  as  it  does  long  periods  of  time,  it  will  no 
doubt  be  best  to  place  the  entire  administration  of  the  policy  in 
the  hands  of  a  board  of  trustees,  or  a  commission,  made  inde- 
pendent of  politics,  as  the  senate  of  the  university  is,  and,  like 
the  senate,  compoesd  of  eminent  and  public- spirited  citizens. 
In  such  a  commission  the  different  forest  interests  should  be 
represented  and  so  adjusted  that  no  one  interest  could  control 
the  policy  of  the  commission.  It  might  well  be  composed  of 
two  members  of  the  legislature,  two  lumbermen  and  two  scien- 
tific men,  with  the  province  forester.  Some  such  plan  will  be 
necessar>'  to  avert  the  danger  of  the  use  of  the  great  forestry 
interests  as  political  capital,  or  even  of  their  sacrifice  at  some 
critical  period  to  save  a  political  party. 

There  is  one  other  feature  essential  to  any  forestry  system, 
namely,  forestry  education,  which  is  necessary  both  for  the  for- 
mation of  an  intelligent  public  opinion  and  also  for  the  education 
of  young  men  for  the  forestry  service.  As  to  the  first,  the  edu- 
cation of  the  public  is  necessary  in  order  that  a  government  may 
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act,  and  at  present  the  subject  is  not  at  all  understood.  Most 
people  who  hear  the  word  forestry  associate  with  it  some  vision- 
ar>'  schemes  for  keeping  the  country  beautiful  for  those  who 
enjoy  life  out  of  doors,  etc.,  whereas  as  a  matter  of  fact  the 
great  primary  object  of  forestry  is  to  make  the  forests  as  profit- 
able as  possible  in  actual  cash  returns.  In  this  aim  forestry  and 
the  lumberman  agree;  where  they  differ  is  in  this,  tliat  the 
lumberman  is  concerned  only  with  the  profit  of  the  present  and 
near  future,  while  the  forestry  system  aims  to  bring  the  forests 
into  their  most  productive  condition  and  to  keep  them  there, 
so  that  they  will  continue  to  yield  the  maximum  of  profit  indefi- 
nitely. The  education  of  the  public  can  be  effected  through  the 
newspapers,  public  lectures,  government  publications,  etc.,  and 
especially  through  instruction  on  the  elements  of  the  subject  in 
the  schools,  all  of  which  methods  would  be  utilized  by  an  ener- 
getic province  forester.  The  education  of  young  men  for 
the  forestry  service  can  be  effected  only  through  the  foundation 
of  a  forestry  school  which,  from  its  nature,  should  form  a 
department  of  a  university.  Of  all  the  Maritime  Province 
universities,  the  one  by  far  the  best  adapted  for  such  a 
school  is  the  University  of  New  Brunswick;  for  not  only  is  it 
already  strong  in  science  and  equipped  with  an  admirable  new 
science  building,  but  it  is  the  nearest  of  all  the  universities  to 
the  greatest  lumbering  centres  of  the  provinces.  The  school 
would  naturally  be  organized  by  the  province  forester,  and  the 
other  provinces  should  be  asked  to  contribute  to  its  maintenance, 
precisely  as  New  Brimswick  has  agreed,  and  most  wisely,  to 
contribute  to  an  agricultural  college  to  be  established  in  Nova 
Scotia.  It  is  most  important  that  all  the  support  the  three  pro- 
vinces can  afford  for  a  forestry  school  shouhl  be  concentrated 
upon  one;  and  a  first  step  towards  the  organization  of  this  school 
should  be  to  secure  an  agreement  with  the  other  provinces  and 
universities  by  which  a  duplication  of  forestry  schools,  and  hence 
another  of  those  miserable  educational  mistakes  from  which  these 
provinces  have  suffered  so  much,  will  be  avoided.  A  forestry 
school  will  both  provide  a  training  for  all  grades  of  the  forestry 
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service  of  the  provinces,  and  also  will  open  up  a  new  and  attrac- 
tive profession  to  our  young  men. 

But  whatever  the  exact  mode  of  procedure  in  the  develop- 
ment of  the  forestry  policy  of  the  province,  there  is  no  qyestion 
that  some  carefully  considered  action  should  be  taken  just  a"; 
soon  as  possible.  The  situation  is  one  needing  ability,  firmness 
and  disinterested  devotion  to  the  interests  of  New  Brunswick. 
Will  her  legislators  prove  equal  to  their  duty  and  their  oppor- 
tunities ? 
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NOTES    ON    THE    HIGHLANDS    OF    NORTHERN 
NEW  BRUNSWICK. 

By  L.  W.  Bailey,  LL.  D.,  F.  R.  S.  C. 


In  a  country  so  diversified  in  its  physical  features  as  the  Pro- 
vince of  New  Brunswick,  especially  in  one  so  intersected  by 
water-courses,  large  and  small,  the  characteristics  of  its  high- 
lands, wherein  these  streams  to  a  large  extent  originate,  and  by 
which  their  course  and  character  are  also  largely  determined,  - 
necessarily  possess  much  interest.  For  the  most  part  densely 
forest  clad,  and  at  the  same  time  from  their  broken  character 
unsuited  for  settlement,  they  are,  or  should  be,  permanent  re- 
serves for  the  supply  of  lumber;  in  the  preservation  of  their 
forests  is  involved  that  of  the  wild  animals  which  are  of  value 
either  for  their  heads  or  hides;  in  their  natural  condition  they 
abound  in  beautiful  scenery  and  afford  opportunities  for  delight- 
ful recreation  for  the  tourist,  even  if  inclination  does  not  suggest, 
or  restrictive  regulations  debar,  the  use  of  rod  and  rifle.  Finally 
to  the  naturalist  and  geologist  they  afford  many  problems  of 
interest,  having  on  the  one  hand  to  do  with  the  distribution  of 
v^etable  and  animal  forms,  and  their  relations  to  their  environ- 
ment, and  on  the  otlier  with  the  succession  of  changes  and  the 
operation  of  the  forces  by  which  they  have  been  brought  to  their 
present  ccHidition. 

These  facts  are  in  this  Province  especially  true  of  the  elevated 
and  hilly  country  surrounding  the  headwaters  of  the  Tobique 
and  Nepisiguit  rivers,  and  as  a  consequence  this  has  from  an  early 
period  been  a  seat  of  attraction  for  those  who,  for  either  of  the 
reasons  stated  above,  have  been  led  to  visit  it.  With  a  low 
divide    of    only    three  miles    separating  the  headwaters  of  the 
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Streams  referred  to,  and  with  themselves  remarkable  for  the 
beauty  of  their  scenery,  the  traverse  of  the  Province  thereby 
afforded  to  the  canoeist  from  the  Baie  des  Chaleurs  to  the  valley 
of  the  St.  Jc^n  has  always  been  a  favorite  one;  its  pleasure  has. 
been  enhanced  by  the  fine  fishing  privileges  which  characterize 
both  streams,  and  which  have  now  for  some  time  been  an  im- 
portant source  of  revenue  to  the  Province;  and  of  late  years, 
through  the  enactment  of  laws  for  the  preservation  of  game,  the 
larger  mammals  found  in  the  region,  including  the  moose,  cari- 
bou, red  deer,  and  bear,  have  so  greatly  multiplied  that  sports- 
men i  in  large  numbers,  from  distant  parts  of  the  continent,  and 
even  from  England,  come  annually  to  the  region  for  the  sake  of 
the  opportunities  which  it  affords.  To  the  members  of  this 
Society,  and  to  many  others,  the  region  has  during  the  last  few 
years  become  one  of  special  interest  on  account  of  the  labors 
undertaken  therein  by  its  distinguished  associate.  Prof.  Ganong, 
whose  contributions  to  the  subject  of  the  Physiography  of  the 
Province,  both  here  and  elsewhere,  deserve  and  are  receiving 
warm  appreciation  from  all  who  are  competent  to  understand 
their  value.  Finally  the  belief,  not  yet  established,  that  portions 
■of  the  tract  in  question  may  contain  useful  minerals,  and  especi- 
ally gold,  has  turned  in  the  same  direction  the  attention  of  pro- 
spectors, capitalists  and  official  surveys.  But  while  consider- 
able attention  has  been  paid  to  the  study  of  the  topographic  and 
physiographic  features  of  the  region,  partly  by  the  Crown  Land 
department  of  New  Brunswick,  and  largely  by  the  labors  of 
Prof.  Ganong,  by  whom  for  the  first  time  many  of  the  more 
important  of  these  features  have  been  definitely  located  and 
definitely  named,  the  geology  of  the  region  has  of  late  years 
received  but  little  attention,  and  views  have  continued  to  prevail 
which  in  the  light  of  facts  set  forth  in  the  present  paper  it  would 
seem  can  no  longer  be  entertained.  The  following  remarks  will 
therefore  be  mainly  devoted  to  a  statement  of  the  results  of 
recent  observations  in  this  latter  direction,  and  may  be  regarded 
as  being,  to  a  certain  extent,  supplementary  to  or  concurrent 
with  those  of  Prof.  Ganong. 
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It  SO  happens  that  the  writer  was  the  first  geologist  to  make 
the  tour  of  the  Tobique  and  Nepisiguit  rivers,  or  at  least  the 
first  to  pubhsh  any  facts  relating  thereto.  He  is  therefore  to 
some  extent  responsible  for  the  views  relating  to  the  geological 
nature  of  the  region  which  have  since  prevailed.  His  trip,  made 
in  1862,  was,  however,  of  only  a  few  days  duration ;  it  was 
almost  strictly  confined  to  the  immediate  borders  of  the  streams 
traversed ;  and  its  results  were  simply  described  as  "  Notes." 
Moreover,  while  the  series  of  slates  bordering  the  Little  Nictor 
were  by  him  referred,  and  correctly,  to  the  Silurian  system, 
the  exposures  seen  on  Sagamook  mountain,  and  for  some  dis- 
tance down  the  Nepisiguit  river,  were  simply  said  to  be 
"felsites,"  or  related  rocks,  without  any  attempt  being  made  to 
fix  their  age.  It  was  not  until  the  years  1879-80  that,  in  a  Geo- 
l<^cal  Survey  Report  of  that  date,  the  view  was  advanced  that 
the  rocks  in  question  were  probably  pre- Cambrian;  the  same  age 
being  assigned  by  its  author.  Dr.  ,R.  W.  Ells,  to  a  very  large 
tract  of  country  lying  between  the  upper  part  of  the  Nepisiguit 
river  and  the  system  of  lakes  (including  Serpentine,  Long 
and  Trowsers  lakes),  irom  which  are  derived  the  waters  of 
the  Right  Hand  Branch  of  the  Tobique,  as  well  as  to  the  area 
northeast  of  the  Nepisiguit,  extending  thence  to  the  headwaters 
of  the  Tattagouche  river.  Later,  in  1887,  the  same  view  was 
given  expression  in  the  map-sheet  of  the  region,  prepared  for 
publication  by  Mr.  W.  Mclnnes,  and  issued  by  the  Survey 
department.  Still  later,  portions  of  the  repon  have  been  visited 
by  Mr.  Robert  Chalmers,  as  well  as  by  Prof.  Ganong;  but, 
«xcept  for  a  small  tract  upon  Campbell  river,  in  which  Devon- 
ian fossils  were  found  by  Mclnnes,  no  one,  up  to  the  last  sum- 
mer (1902),  seems  to  have  entertained,  or  rather  to  have  ex- 
pressed, any  doubt  that  the  reference  of  the  district  to  Archaean 
time  was  a  correct  one.  As  regards  considerable  areas  this 
■may  still  be  true,  but  as  the  observations  to  be  now  noticed 
include  a  traverse  of  nearly  twenty  miles  through  the  broadest 
and  most  typical  portions  of  the  belt,  and  these  have  been 
supplemented    by    others    from    comparatively    remote    points. 
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the  new  views  which  they  suggest  would  seem  to  have  a  wide 
apphcation,  and  to  indicate  a  necessity  for  a  very  general  re- 
vision of  the  geology  of  this  part  of  the  Province. 

The  observations  referred  to  had  their  origin  in  the  desire 
upon  the  part  of  the  Dominion  government  for  fuller  informa- 
tion regarding  the  supposed  auriferous  character  of  the  tract 
lying  between  the  Serpentine  and  Nepisiguit  rivers,  especially 
in  the  neighborhood  of  Silver  Brook  and  Little  South  Branch, 
tributaries  of  the  latter  stream.  In  making  these  investigations 
I  was  assisted  by  Mr,  R.  A.  A,  Johnston,  of  the  chemical  de- 
partment of  the  Geological  Survey,  and  it  was  in  the  neighbor- 
hood of  the  small  streams  last  mentioned  that  the  facts  were 
ascertained  which  seem  to  affortl  a  key  to  the  real  structure  of 
the  region.  Having  occasion  to  ascend  Mt,  Wightman,  one  of 
the  many  fine  hills  in  this  vicinity  christened  by  Prof.  Ganong, 
my  attention  was  struck,  as  it  had  previously  been  upon  Mt. 
Chamisay,  by  the  variety  of  felsite  rocks  which  in  detached 
blocks  strew  in  many  places  the  mountain  sides,  and  the  fact 
that  though  these  at  times  suggest  comparison  with  the  so-called 
Huronian  rocks  of  the  southern  counties,  yet  on  the  whole  they 
bear  an  equal,  if  not  a  much  greater  resemblance  to  portions 
of  the  Silurian  system  as  seen  arotmd  Passamaquoddy  bay,  in 
northern  Maine,  in  portions  of  Carleton  county,  New  Bruns- 
wikc,  and  about  the  Baie  des  Chaleurs.  Some  are  granular 
crystalline,  others  cryptocrystalline,  or  earthy;  some  are  grey, 
others  reddish  or  with  shadings  of  both  colors ;  many  are  con- 
spiciously  porphyritic,  while  others  contain  numerous  blebs  of 
quartz,  or  become  markedly  epidotic  and  amygdaloidal ;  still 
others  are  of  the  nature  of  breccias  or  felsite  conglomerates; 
all  of  which  varieties  find  their  counterpart  in  the  Silurian 
system  in  the  districts  above  noted.  But  more  important  than 
any  of  the  resemblances  thus  suggesfed  was  the  fact  that  in  the 
only  ledges  visible  (but  these  well  exposed)  the  felsites  or 
rhyolites  were  found  to  be  conspicuously  banded  in  such  a  way 
as  to  indicate  that  they  are  bedded  rocks,  and  lying  in  a  position 
very  nearly  horizontal.     Even  this,  however,  might  be  consist- 
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ent  with  a  belief  in  their  pre-Cambrian  origin  were  it  not  for 
later  observations,  made  upon  Mt.  TenerifFe,  and  which,  as  will 
presently  appear,  strongly  suggest  a  diflferent  conclusion. 

The  eminence  last  named  (also  called  Bathurst  mountain, 
■and  by  far  the  most  conspicuous  of  the  Nepisiguit  hills),  is 
situated  on  the  right  hand  side  of  the  river,  and  distant  from 
the  latter  from'  two  to  three  miles,  according  as  it  is  approached 
from  one  side  or  the  other  of  the  great  bend  which  the  stream 
here  makes.  It  is  remarkable  for  its  height  (2,108  feet),  for 
its  sharply  conical  form,  and  for  its  steep  ascent ;  but  still  more 
so  for  the  reason  that  its  structure  is  so  widely  different  from 
what  had  previously  been  supposed.  For  while,  in  common 
with  roost  other  hills  in  the  Nepisiguit  country,  the  ledges  near 
the  summit  are  mainly  felsitic,  and  one  might  naturally  suppose 
the  whole  to  be  of  this  nature,  yet,  upon  the  lower  slopes  of  the 
mountain,  leches  are  to  be  found  which,  to  our  great  surprise, 
ccmsist  not  of  felsites,  but  of  coarse  conglomerates  and  sand- 
stones in  heavy  beds,  and  these  so  situated  as  to  leave  no  doubt 
that  they  both  underlie  the  felsites,  and  are  interstratified  with 
them  in  beds  which,  like  those  of  Mt,  Wightman,  are  nearly 
horizontal.  Moreover,  the  conglomerates  are  possessed  of  cer- 
tain features  which  again  strongly  surest  a  Silurian  age,  not  for 
themselves-  only,  but  for  the  felsites  as  well ;  for  while  made  up 
mainly  of  white  quartz  pebbles,  well  rounded  and  of  about  the 
size  of  marblf^,  there  are  with  these  somewhat  numerous  includ- 
ed fragments  of  black  flinty  slate  or  petrosilex,  such  as  are  found 
in  large  numbers  and  constitute  a  marked  feature  in  similar  rocks 
both  in  theBeccaguimic  and  Aroostook  valleys,  where,  as  also  on 
the  Siegas,  in  Victoria  coimty,  the  accompanying  sandstones  con- 
tarn  Silurian  fossils.  None  of  these  latter  were  observed  upon  Mt. 
Teneriffe,  but  as  yet  very  little  search  has  been  made  for  them. 
Even  in  their  absence,  however,  it  would  be  difficult  to  believe 
that  the  coarse  and  only  slightly  altered  sediments  are  of  pre- 
Cambrian  age,  while  if  actually  much  younger  their  position 
wotUd  compel  a  similar  view  to  be  entertained  as  regards  the 
-felsites  which  rest  upon  thera. 
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The  above  observations  upon  Mt.  Teneriffe  having  thus  given 
such  strong  coniirmation  to  the  suspicions  already  entertained 
by  an  examination  of  Mt.  WJghtman,  it  became  desirable  to  know 
.how  far  a  similar  structure  characterized  other  parts  of  the  dis- 
trict; in  other  words,  whether,  as  had  previously  been  supposed, 
the  rocks  of  other  hills  were  entirely  of  crystalline  feJsite,  and 
therefore  presumably  Archaean,  ttr  whether  they,  too,  were  bedded 
felsitic  rocks,  resting  upon  or  alternating  with  ordinary  claStid 
sedimentariet.  .  / 

The  point  was  found  to  be  somewhat  difficult  of  determin- 
ation on  account  of  the  extreme  rarity  of  exposures;  but  such 
observations  as  were  made  were  for  the  most  part  found  to  be  in 
accordance  with  the  views  here  suggested.  Thus  Mt.  Walker, 
with  an  elevation  by  direct  measurement  of  "about  goo  teet  above 
the  river,  though  largely  composed  of  a  reddish  syenite  which 
is  probably  intmsive,  shows  also  ledges  of  line  grained  grey  fel- 
site,  porphyritic  with  small  red  crystals  of  orthoclase,  which  are 
quite  similar  to  those  of  Mt.  Chamisay,  and,  like  the  latter,  pro- 
bably lie  in  a  nearly  horizontal  attitude,  as  seems  also  to  be  indi- 
cated by  the  nearly  flat  plateau-like  character  of  the  ridge  of  which 
Jilt.  Walker  forms  the  eastern  end.  So  with  the  so-called  Green 
Range,  which  some  3  or  4  miles  further  up  the  river  forms  a 
parallel  hne  of  elevations  extending  eastward  from  Mt.  Wintlirop. 
The  ledges  observed  near  the  river,  at  the  eastern  end  of  the 
range,  are  reddish  grey  or  grey  felsites,  brecciated  like  some  of 
those  on  Mt.  Chamisay,  and  dipping  northwesterly  at  an  angle 
of  about  40°.  So  at  Nictor  lake,  where  Bald  or  Sagamook  moun- 
tain had  previously  been  represented  as  consisting  wholly  of  felsite, 
this  was  found  to  have  not  only  at  its  base,  and  along  both  shores 
of  Nictor  Lake,  but  for  a  considerable  distance  up  its  side,  at-the 
eastern  end,  ledges  of  a  well  marked  greenish  grey  somewhat 
chloritic  slate-conglomerate,  again  bearing  much  resemblance  to 
portions  of  the  Silurian  system  as  seen  in  parts  of  Carlet'm 
county.  The  so-called  slate  of  Visitor's  island,  on  Nictor  lake, 
is  composed  of  the  same  rock,  and  thus  the  supposed  anomaly 
of  the   existence  of  such  a  mass   "  completely   surrounded  by 
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felsites,"  to  which  allusion  has  been  made  in  earlier  pubttcations, 
is  rea<iily  understood.  No  actual  instances  bf  superposition  of 
the  felsites  which  iorm  the  top  of  the  mountain,  and  which  were 
supposed  to  form  its  whole  mass,  upon  the  conglomerates  or 
slates,  have  in  this  instance  been  observed,  but  from  the  posi- 
tion of  the  conglomerates  at  the  base  of  the  hill,  taken  in  connec- 
tion with  the  facts  observed  on  Mt.  Teneriffe,  we  can  hardly 
doubt  that  the  two  stand  in  this  relation.  It  may  be  added  that 
on  Mt.  Gordon,  the  relatively  low  but  yet  steep  and  prominent 
hill  which  faces  Sagamook  on  the  northern  side  of  the  lake, 
schistose  silicious  rocks  with  felspathic  layers,  and  in  parts  con- 
stituting a  felspathic  grit,  apparently  alternate  with  dark  green- 
ish grey  slates  and  slate  conglomerates,  similar  to  those  of  the 
other  shore,  in  such  a  way  as  to  indicate  an  approximately  hori- 
zontal attitude;  also,  that  towards  the  western  end  of  Nictor 
Lake,  previously  supposed  to  be  composed  only  of  Silurian 
slates,  there  are,  near  Armstrong's  brook,  heavy  ledges  both  of 
grey  and  red  felsite,  the  one  shading  into  the  other,  both  with 
a  distinct  stratification,  and  a  dip  of  not  more  than  5°, 

It  was  intended  that -all  the  hills  around  Nictor  lake,  such 
as  Mt.  Bailey,  Mt.  Franquelin  and  Mt.  Bemardin,  as  well  as 
Mis.  Head  and  Carleton  to  the  south,  should  be  examined  to  see 
whether,  as  I  believe  will  be  found  to  be  the  case,  th^  abo  are 
similarly  constituted ;  but  an  imfortimate  accident,  incapacita- 
ting one  of  our  guides  and  making  it  necessary  that  surgical  aid 
should  at  once  be  sought,  prevented  the  plan  from  being  carried 
out;  and  it  having  subsequently  been  found  impossible  to  pro- 
cure a  substitute,  further  work  in  this  immediate  vicinity  was 
abandoned.  For  a  like  reason  the  investigation  of  the  Right 
Hand  Branch  and  its  tributaries,  the  Serpentine  and  Campbell 
rivers,  which  was  originally  contemplated,  had  to  be  given  up; 
but  from  certain  observations  made  by  Mr.  Johnston  upon  the 
Blue  mountains  and  the  Gulquac,  as  well  as  from  others  made 
by  Prof.  Ganong  on  the  streams  mentioned,  and  around  the  lakes 
at  their  head,  it  is  thought  to  be  at  least  possible  that  here  also 
the  real  structure  may  be  widely  different  from  what  has  been 
supposed.     Thus,   while,  as    has    been    long    known,    the  Blue 
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Mountain  Range,  whose  prominence  and  graceful  outline,  to- 
gether with  its  prcftcimity  to  the  river,  must  always  make  it  the 
most  interesting  feature  of  the  main  Tobique,  is  largely  com- 
posed of  felsitic  rocks,  and  these  are  on  the  geol<^ical  survey 
map  colored  as  pre-CamBrian  (though  compared  in  a  foot  note 
with  the  Lower  Carboniferous),  a  comparison  with  those  of  the 
Upper  Nepisiguit  shows  many  features  of  resemblance,  as  is 
still  more  conspicuously  seen  on  the  Gulquac  portage  road  above 
Stewart  brook,  about  McDougal  brook,  and  especially  at  the 
Narrows  of  the  Gulquac,  where  on  either  side  the  stream  is 
bounded  by  precipitous  cliffs  from  zoo  to  300  feet  high  of  grey 
to  red  breccia- felsite,  both  the  gorge  and  the  rock  recalling 
Prof.  Ganong's  description  of  a  portion  of  Patchell  brook  in 
the  district,  many  miles  removed,  of  the  Graham  Plains.  As  seen 
in  the  Gulquac  country,  the  felsites  are  doubtless  in  part  of  the 
nature  of  dykes  intersecting  slates,  and  the  same  is  the  case  with 
ridges  of  similar  rock  noted  both  by  Ells  and  Gariong  upon  the 
Upsalquitch,  and  some  of  those  upon  the  Nepisiguit,  but  even 
in  these  cases  they  must  be  newer  than  the  rocks  they  penetrate, 
and  there  would  seem  to  be  no  good  reason  for  dissociating  the 
felsites  which,  as  dykes,  cut  the  associated  slates,  and  those 
which,  either  by  overflow,  as  volcanic  muds,  or  as  breccia  con- 
gltxnerates,  were  made  to  rest  upon  the  latter.  From  all  that 
has  been  said  it  will  be  evident  that  much  more  study  will  have 
to  be  devoted  to  the  northern  highlands  before  their  true  age 
and  structure  can  be  regarded  as  definitely  settled.  The  obser- 
vations here  recorded  are  only  tentative,  and  they  are  unsatis- 
factory, inasmuch  as,  while  they  clearly  tend  to  subvert  the 
views  previously  entertained,  they  leave  the  main  question  of  the 
age  of  the  rocks  for  further  determination.  The  writer  would 
by  no  means  assert  that  rocks  older  than  Silurian,  and  possibly 
even  as  old  as  pre-Cambrian,  are  not  to  be  found  in  northern 
New  Brunswick.  He  cannot  even  positively  assert  that  any  of 
the  rocks  herein  discussed  are  Silurian,  but  appealing  to  the 
tacts  which  have  been  briefly  set  forth  he  does  urge  that  in  any 
future  discussion  or  representation  of  the  region  due  weight  be 
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given  to  these  facts,  and  that  the  conclusion  which  they  suggest 
be  at  least  regarded  as  an  alternative  hypothesis.  It  is  the  belief 
of  the  writer  that  if  rocks  older  than  Silurian  are  to  be  found 
in  the  region  reviewed  they  are  to  be  looked  for,  as  partly  indi- 
cated by  Dr.  Ells,  in  the  schists  which  both  in  the  Serpentine 
country  and  on  the  Nepisiguit,  lie  to  the  south  of  the  felsitic 
areas.  It  may  also  be  added  that  if  the  felsites  are  Silurian 
it  is  probable  that  here,  as  iil  the  southern  counties,  they  form  a 
member  of  this  system  unconformable  to  the  tilted  and  folded 
slaty  division  below,  and  by  their  relatively  low  inclination  are 
readily  made  to  cover  large  areas.  The  conglomerates  upon 
this  view  occupy  a  natural  position- at  the  base  of  the  upper 
division. 


;vGoo»^lc 


BULLRTIl*   OF  THR   RATOllAL   HISTORY    SOCIETT. 


Note  in  Ebference  to  Batrachian  Footprints. 


Bv  G.  F.  Matthew,  LL.  D..  F.  R.  S.  C. 


Sir  Wm.  Dawson  was  the  first  who  described  reptilian  or 
batrachian  footprints  from  the  Paleeozoic  rocks  of  Canada.  He 
bas  some  very  interesting  remarks  on  these  objects  in'  "Acadian 

Geology,"  and  in  his  essay  on  "Air-breathers  of  the  Coal  Period," 
It  would  appear  from  his  descriptions  that  most  of  the  foot- 
prints which  he  met  with  had  five  toes  on  each  foot ;  when  he  came 
at  a  later  period  to  give  names  to  these  impressions  he  classified 
them  in  two  genera ;  the  first  Sauropus,  which  he  speaks  of  else- 
where as  "plantigrade,"  because  the  impression  of  the  heel  as  well 
as  the  toes  is  distinct ;  the  second  Hylopus,  which  he  alludes  to  as 
"digiti grade,"  because  the  impression  of  the  toes  only,  is  preserved. 
It  was  footprints  of  this  kind  that  were  observed  at  Horton  and 
Parrsboro,  and  which  are  mentioned  by  him  and  by  Sir  Charles 
Lyall.  Sauropus  Sydnensis  found  in  the  Sydney  coal  field  is  the 
most  remarkable  one  of  this  genus  described  by  Sir  William,  and 
must  have  been  made  by  a  creature  with  an  elephantine  tread 
(if  one  may  judge  by  the  form  of  the  impression),  though  not 
of  very  great  size. 

As  has  been  justly  remarked  by  Dr.  O.  P.  Hay,  the  tracks 
which  have  been  named  Sauropus  in  the  Triassic,  must  have  been 
impressed  by  an  animal  of  a  different  genus  from  that  found  in  the 
Coal  measures ;  he  therefore  applies  to  the  latter  the  name  Palaeo- 
sauropus.  But  in  previous  years  other  generic  names  had  been 
applied  to  similar  tracks  by  other  authors.  It  would  seem  that 
the  taw  of  priority  requires  that  these  earlier  names  should  be 
used,  and  in  the  accompanying  descriptions  of  species  the  author 
has  attempted  to  use  names  given  by  Lea,  Butts  and  Marsh.  The 
names  of  the  second  author  have  priority  over  those  of  Sir  Wm. 
Dawson,  though  Dawson  described  his  species  earlier,  but  with- 
out names. 
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ARTICLE  VI. 

ON  BATRACHIAN  AND  OTHER  FOOTPRINTS  FROM 
THE    COAL    MEASURES    OF  JOGGINS,    N.  S. 


Bv  G.  F.  Matthcw.  I,L.  D.,  F.  K.  S.  C. 


Read  Ocl.  7. 191". 

There  have  been  for  some  years  in  the  museum  of  this  Societ>' 
a  few  small  slabs  with  impressions  of  footmarks,  from  the  Joggins 
shore,  in  Nova  Scotia,  presented  to  the  Society  by  P  .W.  Mc- 
Naughton,  commercial  manager  of  the  Joggins  mine.  These 
have  been  thought  to  be  of  sufficient  interest  to  call  for  a  de- 
tailed description,  and  for  comparison  with  simitar  footprints 
from  other  places. 

The  footprints  on  these  slabs  are  of  two  types,  one  of  which 
is  comparable  with  the  Chirotherium  tracks  of  the  Trias,  but 
more  nearly  with  Batrachian  footmarks  of  the  Carboniferous 
age.  There  are  several  different  kinds  of  footmarks  of  this 
type. 

The  other  type  of  footmarks  is  much  smaller,  and  the  im- 
prints are  closely  placed  and  linear.  These  are  thought  to  have 
belonged  to  some  small  Arthropod.  The  larger,  or  Batrachian 
footmarks,  are  here  first  described. 

Theranopus,  Lea. 

Theranopus  (?)  McNaughtoni,  n.  sp.     Plate  11,  fig.  i. 

These  are  the  largest  of  the  footprints  in  the  Society's  collec- 
tion found  by  Mr.  McNaughton,  Unfortunately  there  is  not  a 
full  series,  for  only  two,  and  both  of  these  apparently  of  the  fore 
foot,  are  preserved.  They  do  not  appear  to  belong  to  the  same 
series  of  footmarks,  unless  the  animal  was  turning  in  its  course 
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when,  the  marks  were  made,  but  to  two  different  series,  which 
crossed  each  other  at  an  angle.  One  was  a  print  of  the  right 
foot,  and  the  other  of  the  left. 

The  fossil  is  not  the  impression  of  the  foot,  but  the  mould  of 
the  footprint,  and  the  most  distinctly  preserved  mould  is  that 
of  the  right  foot.  This  by  its  general  form  and  size  resembles 
the  print  from  the  Joggins  section,  figured  by  Sir  Wm.  Dawsoit 
in  "Acadian  Geology,"  but  it  is  somewhat  smaller,  somewhat 
narrower,  and  the  toemarks  are  straighter  and  more  bird-like. 

The  following  are  the  dimensions  and  arrangement  of  these 
tracks: 

Length  of  the  footprint, 21  r 

Width  of  the  footprint, 22  r 

Width  between  first  and  second  toe, 10  r 

Width  between  second  and  third  toe, 8  r 

Width  between  third  and  fourth  toe,  ■ 61 

In  these  footprints  the  impression  is  heaviest  across  from  the 
third  toe  towards  the  heel;  but  it  is  also  somewhat  heavily 
impressed  along  the  outer  side,  and  for  half  of  the  length  of  the 
track  along  the  inner  side. 

I  could  find  no  trace  of  a  fifth  toe  on  either  of  these  foot- 
prints. 

This  species  (if  we  are  right  in  assuming  that  the  prints  are 
those  of  fore  feet)  may  be  compared  with  those  of  Theranopus 
heterodactylus.  King,  from  the  anthracite  coal  measures  of  Penn- 
sylvania, figured  by  Sir  C.  Lyell. 

Another  track  somewhat  like  it  is  that  described  by  Dr.  Leidy, 
Anthracopus  ellangowensis,  also  from  the  coal  measures  of  Penn- 
sylvania, This,  too,  appears  to  be  a  fore-foot,  it  differs  from  our 
species  in  having  the  toe-marks  more  widely  spread. 

Baropus,  Marsh. 
Baropus  unguifer,  n.  sp.     Plate  II,  fig.  2. 
These  tracks  run  in  one  continuous,  though  rather  irregular 
siTies.     They  are  somewhat  confused  by  the  print  of  one  foot 
being  placed  partly  over  that  of  the  other. 
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The  type  of  impression  in  this  print  diflters  considerably  from 
that  usual  in  Chirotheroid  impressions,  in  having  the  toe  prijits^ 
short,  the  pahn  large  and  round,  and  the  impression  of  the  outer 
toe  broad  and  faint. 

Impressions  of  four  toes  on  the  hind  foot  and  three  on  the 
fore  foot  are  preserved.  There  appears  to  have  been  no  claw 
on  the  outer  toe  of  the  hind  foot  of  this  animal,  but  there  are 
distinct  impressicais  of  sharp  claws  on  the  three  inner  toes.  In 
these  tracks  the  impressions  of  the  three  toes  that  bear  the  claws 
spread  but  little,  they  are  nearly  parallel. 

It  is  usual  in  Chirotheroid  tracks  for  the  print  of  the  fore- 
foot to  stand  a  little  in  advance  of  that  of  the  hind  foot.  In  this- 
print  the  relative  position  of  the  hind  and  fore  foot  is  the  reverse 
of  this,  the  print  of  the  fore  foot  being  Behind  (and  a  little  inside) 
that  of  the  hind  foot.  As  the  print  of  the  hind  foot  has  been 
planted  partly  on  that  of  the  fore  foot,  the  impression  of  the 
toes  of  the  latter  are  seldom  seen. 

In  the  front  of  the  series  of  footmarks  is  a  place  where  the 
layer  of  shale  bearing  these  tracks  has  been  flaked  off ;  here  the 
small  print  of  the  claws  may  be  seen,  though  that  of  the  foot 
is  warning,  both  hind  and  fore;  this  shows  that  the  claws  on 
both  the  hind  and  fore  feet  were  sharp  and  incisive,  having  passed 
through  into  the  second  layer  of  mud. 

In  this  series  of  footmarks  the  space  between  the  tracks  of 
the  feet  of  the  two  sides  of  the  body — or  the  straddle — is  20- 
mm.;  and  the  space  between  the  footmarks  of  either  side — or 
the  stride — is  about  2$  mm.  From  the  short  step  and  the  width, 
between  the  right  and  left  tracks,  the  animal  seems  to  have  been 
of  somewhat  sluggish  habit 

On  the  other  hand,  the  shortness  of  the  stride,  and  the  way 
in  which  the  impressions  of  the  hind  feet  overlap  those  of  the 
fore,  may  indicate  slow  and  hesitating  motion  in  an  animal 
which  under  other  circumstances  than  those  indicated  in  the 
arrangement  of  the  footmarks  here  seen,  would  have  moved  with 
greater  rapidity  and  longer  strides. 
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The  following  are  measurements  of  these  tracks : 
Space  between  right  and  left  rows  (the  middle  of  eadi  track) 

(Straddle), 20  mm, 

Space  between  footmarks  in  the  rows  (Stride), 25 mm. 

Hind  Foot        Fore   Foot 

Length  of  footprint, 10  mm.  6  mm, 

Width  of  the  footprint, lomm.  7  mm. 

Width  between  first  and  second  toe 3  mm,  3  mm, 

Width  between  second  and  third  toe,   ....     3  mm.            3  mm. 
Width  between  third  and  fourth  toe,  ....     5  mm.  ' 

Dromopus,  Marsh. 
Dromopus  celer,  n.  sp.     Plate  II,  fig.  3. 

In  this  imprint  the  toes  are  more  prominent  and  the  palms  of 
less  relative  importatice  than  in  the  two  preceding  species. 

These  footmarks  show  five  toes  on  the  hind  foot  and  four 
on  the  fore,  but  there  are  no  sharp  nail  mirks  as  in  Baropus 
unguifcr.  The  toes  are  also  widely  spread,  and  the  second  toe 
■of  the  hind  foot  unusually  long.  As  in  the  preceding  species, 
the  impressions  of  the  fore  feet  are  somewhat  closer  together, 
transverse  to  the  track,  than  those  of  the  hind. 

As  the  animal  made  the  impressions  which  are  recorded  on 
this  slab,  it  is  evident  that  it  was  changing  its  gait,  for  the  two 
last  impressions  on  the  right  side  {left  of  the  figure,  because  the 
fossil  is  a  mould)  are  17  mm.  apart,  and  the  last  on  the  opposite 
side  15  mm. ;  but  the  preceding  footprints  of  the  series  are  wider 
apart  than  these. 

The  following  are  measurements  of  this  series  of  footprints : 

Space  between  right  and  left  rows  (Straddle), 12mm, 

Space  between  footmarks  in  the  rows  (Stride),, .   ....   20mm. 
Hind  Foot.  Fore  Foot. 

Length  of  the  footprint, 7    mm.  4j4mm, 

Width  of  the  footprint, 5     mm.  3J/^mm. 

Space   from  first  to  second  toe,    . .    . ,   2      mm.  2     mm. 

Width  from  second  to  third  toe, zyi  mm.  2     mm. 

Width  from  third  to  fourth  toe 3      mm.  2j/i  mm. 

Width  from  fourth  to  fifth  toe 4     mm.  
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Though  the  toes  are  shorter,  the  analogy  of  these  footprints 
to  those  of  the  irog  are  manifest.  Thus  the  four  inner  toes  of 
the  hind  foot  are  in  a  graduated  series,  increasing  in  length  to 
the  outer  one;  while  the  outermost  or  fifth  toe  sets  off  as  a  sep- 
arate and  shorter  digit.  On  tlie  other  hand  the  toes  of  the  fore 
foot  are  of  more  equal  length,  and  similar  in  appearance  to  each 
other,  as  is  the  case  with  the  irog. 

It  is  also  to  be  noted  that  while  in  Chirotherium  of  the  'I'rias, 
as  well  as  in  these  footmarks,  there  is  a  "  thumb,  as  in  the  Ijunian 
hand ;  it  is  on  the  outside  of  the  palm,  and  on  the  hind  foot,  as 
in  the  frog;  thus  the  resemblance  to  the  human  hand,  though 
at  first  glance  striking,  is  only  superficial. 

This  species  in  the  size,  form  and  arrangement  of  the  foot- 
print is  very  like  Batrachites  plainvillensis.  Woodworth,  of  the 
coal  measures  of  Massachusetts,  but  there  is  no  trace  of  the  heavy 
track  of  a  trail  by  which  that  series  of  footmarks  is  character- 
ized. It  is  much  smaller  than  D.  agilis,  Marsh,  the  type  of  the 
genm. 

Mybiapouites,  sp.     Plate  II,  fig.  4, 

It  may  be  only  a  coincidence  that  the  principal  remains  found 
by  Sir  Wm,  Dawson  in  the  trunks  of  erect  trees  at  the  Joggins 
were  chiefly  those  of  Batrachians,  and  that  Myriapods  were  next 
in  number,  though  of  less  frequent  occurrence,  or  at  least  less 
conspicuous;  and  that  a  similar  relation  prevails  in  the  tracks 
presented  to  the  Natural  History  Society  by  Mr.  McNaughton; 
but  it  happens  that  only  one  of  the  four  sets  of  tracks  presented 
is  that  of  an  Arthropod,  and  is  such  a  trail  as  might  have  been 
made  by  an  animal  with  numerous  feet  creeping  over  moist 
ground. 

This  track  consists  of  two  opposite  rows  of  impressions 
about  6  mm.  apart,  and  each  row  2  mm.  wide.  The  row  osnsista 
of  closely  set  linear  prints  that  are  arranged  in  a  double  series 
<f  elongated  scratches  or  claw  marks,  directed  (forward  ?)  from 
the  outside  to  the  inside  of  the  row.  This  arrangement  is  not 
constant,  for  sometimes  the  majority  of  the  marks  will  be  turned 
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inward,  and  frequently  only  a  round  dot  marks  the   impression 
of  the  claw,  or  pointed  appendage. 

The  trail  of  this  animal  is  such  as  to  indicate  that  it  was  of 
larger  size  than  XylobiusSigillariae,  of  Dawson.  But  there  are 
species  of  Euphoberia,  and  other  Millipedes  of  the  Carboniferous- 
age,  quite  large  enough  to  have  left  such  a  trail  as  this. 


ExFLANATioiT  OB  Plate  II. 

Fig.  i.—Theranopus  McNaugktoni,  n.  sp.  Mould  of  the  prints  of  two- 
feet,  supposed  to  be  fore  feet    Natural  size.    See  page  103. 

Fig.  3. — BaropMS  unguifer,  n.  sp.  A  series  of  foot  prints.  The  toes  of 
the  fore  feet  are  obliterated  by  the  impression  of  the  hind  feeL 
Where  the  layer  bearing  the  footprints  has  been  shelled  off 
the  impression  of  the  claws  still  remains.  Natural  size.  See- 
page 104, 

Fig.  ^—DromopHS  celer,  n.  sp.  Mould  of  a  series  of  foot  prints.  The 
fore  feet  are  a  little  in  advance  of  the  hind  feet,  and  have  four 
toes.    Natural  size.    See  page  106. 

Fig.  ^.—Myriapodites,  sp.  A  series  of  claw  prints;  some  long,  others  only- 
small  prints.    Natural  size.    See  page  107. 

N.  B. — Fig.  1  needs  to  be  lighted  from  the  right  side,  the  others  from  tht 
left. 
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ARTICLE   VII. 

NEW  BRUNSWICK  FUNGI. 

Bv  G.  U.  Hay,  D.  Sc 

Read  NoTcmber.  1901. 
In  New  Brunswick  fields  and  woods  there  may  be  seen  in 
late  summer  and  autumn  thousands  of  mushrooms  and  toad- 
stools of  varied  shapes  and  sizes,  and  matchless  in  coloring, 
- — ^wholesome  and  unwholesome.  Some  of  these,  if  gathered  in 
season  and  prc^>erly  cooked,  would  tickle  the  palate  of  the  dainti- 
■est  epicure;  but  they  are  left  to  decay,  because  we  lack  appre- 
ciation of  their  food  qualities,  or  the  requisite  knowledge  to 
separate  the  edible  kinds  from  the  poisonous.  In  Europe  these 
plants  form  no  inconsiderable  portion  of  the  food  of  the  industrial 
classes  of  the  population ;  while  many  species,  prized  for  their 
nutritive  and  flavoring  qualities,  are  highly  valued,  and  find  their 
way  to  the  tables  of  the  wealthy.  In  America,  the  abundance 
of  other  food  is  so  great  and  the  knowledge  of  edible  fungi  so 
scant  that  very  little  attention  has  been  paid  to  them,  either  as 
articles  of  food  or  relishes.  In  an  article  on  Sea-weeds,  pub- 
lished a  few  years  ago,  I  drew  attention  to  the  fact  that  many  of 
these  plants,  used  as  food  in  various  parts  of  the  Old  World, 
are  to  be  met  with  in  great  abundance  on  the  coast  of  New 
Brunswick;  and  others  are  valuable  as  fertilizers  and  for  the 
chemical  substances  contained  in  them. 

In  moist  seasons  fungi  are  multitudinous  in  their  shapes, 
varieties  and  colors;  and  during  the  autumn  the  fields,  road- 
sides and  woods  give  rise  to  an  ever-increasing  host,  until  severe 
irtxia  come;  when  all  but  the  hardiest  disappear  as  if  by 
ma^c.  I  know  of  no  more  absorbing  pursuit  in  the  mild 
<lays    of    September   and    October   than   the   quest    and    study 
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of  these  interesting  forms.  Even  if  one  merely  observed 
with  attention  their  differences,  and  made  a  slight  study 
of  them,  he  would  be  well  repaid,  as  it  would  take  him  afield  to 
see  the  glories  of  the  autumn  woods,  where,  in  addition  to  the 
brilliant  colors  of  the  leaves,  he  would  see  hundreds  of  these 
plants  peeping  out  from  the  fallen  leaves  or  hiding  in  moss-grown 
logs  or  stumps. 

What  is  the  difference  between  a  mushroom  and  a  toadstool  ? 
And  how  shall  we  know  edible  from  poisonous  kinds?  These 
are  the  questions  most  frequently  asked  of  the  fungus-student. 
In  answer  to  the  first,  it  may  be  said  there  is  no  difference.  Both 
mushrooms  and  toadstools  have  the  same  general  characters. 
They  spring  from  a  mycelium  or  spaWn  which  grows  from 
spores.  From  the  mycelium  there  is  developed  in  time  a  more 
or  less  regular  protuberance  or  knob  called  the  cap  or  pileus, 
usually  extended  upward  or  outward  upon  a  stem,  especially 
if  growing  upon  the  ground.  On  the  under  side  of  these  caps 
are  borne — usually  lining  the  walls  of  gills,  pores  or  spines — the 
hymenium  or  spore-bearing  surface  from  which  drop  the  spores, 
thus  completing  the  little  round  of  life  of  the  mushroom  or 
toadstool. 

Again,  in  regard  to  the  second  question,  we  have  no  safe  rule 
as  to  appearances  to  guide  us  as  to  the  edible  kinds.  If  we 
applied  the  term  mushroom  to  a  clean,  bright  and,  safe  looking 
species  like  the  common  Mushroom  (Agaricus  campestris)  and 
supposed  that  all  forms  which  resembled  it  were  wholesome,  we 
should  make  a  costly  mistake ;  for  the  "  Death-cup  "  and  "  De- 
stroying Angel,"  forms  that  contain  some  of  the  most  deadly 
poisons  known,  are  as  mnocent  looking  as  our  common  mush- 
room, and  are  frequently  mistaken  for  it.  Again,  if  we  would 
place  among  the  despised  toadstools  and  regard  as  poisonous  alt 
disreputable  looking  species,  flaunting  headgear  of  bright  but 
suspicious  colors — red,  orange,  blue,  violet,  "yellow — we  would 
blunder,  for  among  these  gay  colored  ones  may  be  found  the 
most  highly  esteemed  of  our  edible  fungi.  Among  these  are 
Laclarius  deliciosus  (the  delicious  Lactar),  Cantkarellus  cibarius 


;vGoo»^lc 


.     HKW   BBUHSWKIS   rUHQI.  Hi 

(the  food  Chantarelle),  Boletus  edulis  (the  edible  Bolet),  and 
others,  the  names  of  which  nuke  the  mouth  water.  Mush- 
room and  toadstool,  therefore,  are  merely  convenient  general 
terms,  descriptive  of  nothing  but  their  knob-Hke  forms.  Edible 
or  poisonous  kinds  can  only  be  determined  by  experience  and  by 
a  careful  examination  of  the  characters  of  the  plants. 

Concerning  the  value  of  mushrooms  and  toadstools  as  food, 
there  is  much  ■difference  of  opinion  among  students.  Dr.  Farlow 
says:  "Some  species  as  Agariais  campestris  or  Coprinus  comatus 
would  be  relished  by  most  persons  having  a  natural  fondness 
for  fungi,  but  would  not  be  considered  worth  eating  by  others ; 
while  a  Urge  number  of  species  are  harmless,  but  so  unpalatabL* 
or  so  difficult  of  digestion,  that  they  would  be  rejected  by  all 
except  the  very  small  class  of  those  who  may  be  called  fungus- 
cranks,  who  feel  it  their  duty  to  like  all  fungi  except  those  abS'V 
lutely  poisonous,"  On  the  other  hand,  the  author  of  a  book  on 
Fungi,  Capt.  McIIvaine,  claims  to  have  tested  more  than  seven 
hundred  edible  varieties,  and  declares  that  the  eating  of  many 
fungi  "  is  health-giving  and  supremely  satisfying."  Among  hia 
descriptions  of  certain  species  are  "  good  as  beefsteak,"  "  fin** 
eating,"  "excellent,"  "good  flavor,"  etc. 

Prof.  Atkinson  says  that  while  mushro(»ns  have  a  low  nutri- 
tive value,  "  they  are  among  the  most  appetizing  of  table  delica- 
cies, and  add  greatly  to  the  palatibility  of  many  foods  when 
cooked  with  them.  *  *  *  In  some  respects  their  place  as  a  food 
is  not  unlike  that  of  the  oyster,  celery,  berries,  and  other  deli- 
cacies." 

The  only  safe  course  in  deciding  whether  to  eat  or  not  to  eat 
r.  to  make  a  careful  study  of  the  many  forms  to  be  met  with,  or 
to  depend  upon  the  opinion  of  a  specialist  who  knows  them. 
Until  fungi  are  better  known  with  us  it  is  wiser  to  wait,  even 
though  vast  quantities  of  "  the  most  delicious  food  "  are  decay- 
ing in  our  fields  and  woods.  Mr.  Herbert  E.  Goold,  of  Sussex, 
informs  me  that  the  poisonous  Amanita  phalloides  and  its  varie- 
ties are  sometimes  found  growing  in  his  conservatories  with  the 
common  edible  mushroom.  This  should  put  inexperienced 
persons  oa  their  guard. 
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Mr,  John  Moser,  one  of  our  most  enthusiastic  fungus  students, 
has  sent  me  many  specimens  from  Kings  and  Queens  counties, 
■accompanied  by  his  field  notes.  Mr.  Moser's  methods  of  de 
termination  are  not  such  as  would  appeal  to  all  students.  He 
-either  possesses  a  charmed  life  or  else  the  opinions  of  authorities 
on  the  virulence  of  certain  mushrooms  need  revision.  Ho 
seems  to  take  nothing  for  granted  in  the  books  that  any  new 
species  of  mushroom  that  he  meets  with  is  wholesome  or  poison- 
-ous,  but  proceeds  forthwith  to  taste  it,  first  in  small  portions, 
then  in  gradually  increasing  quantities  if  the  symptoms  of  safety 
are  sufficiently  in  evidence.  This  is  the  course  adopted  by  all 
fungus  eaters  who  have  more  courage  (or  rashness)  than  their 
fellow  students.  I  make  a  few  extracts  from  Mr.  Moser's  notes 
concerning  some  of  his  tests  and  their  results.  Referring  to  a 
species  considered  to  be  dangerous,  he  says :  "  I  ate  one,  then 
two,  then  three,  four  and  five,  and  found  it  fair  eating  with  no 
bad  effects,"  Concerning  another,  he  writes :  "  Gompkidius 
nigricans  I  ate  in  mistake  for  Marasmiiis  oreades.  Several 
other  persons  tried  it  who  said  it  set  their  heads  reeling,  and 
they  protested  against  mushrooms.  I  found  it  fair  eating  and 
felt  no  bad  effects."  It  might  be  well  for  one  person  at  a  time 
to  experiment  on  a  doubtful  mushroom.  In  another  instance, 
in  speaking  of  the  effects  of  an  unknown  mushroom,  he  says : 
"  I  received  a  poisonous  dose ;  I  only  took  a  small  piece,  but  it 
took  immediate  effect." 

It  may  be  asked.  What  is  the  use  of  studying  mushrooms  and 
toadstools  if  we  cannot  feel  sure,  and  convey  this  knowledge 
-easily  to  others,  of  those  that  are  harmless  and  those  that  are 
poisonous?  When  we  consider  that  special  knowledge  is  re- 
quired to  distinguish  the  one  from  the  other,  and  that  it  takes 
some  knowledge  and  experience  of  the  different  forms  to 
experiment  safely,  we  see  that  the  study  of  the  fungi  possesses 
difficulties  to  the  beginner.  But  to  distinguish  the  edible  from 
the  ncm-edible  varieties  is  not  the  only  purpose  of  the  student. 
Their  presence  everywhere,  and  the  fact  that  they  are  a  most 
interesting  class  of  plants,  compel  his  attention.    Their  perfect 
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structure,  curious  habits,  varieties  of  color  and  texture,  make 
the  study  a  most  fascinating  one  for  its  own  sake.  No  one  can 
go  into  our  autumn  fields  and  woods  without  being  impressed 
with  the  endless  variety  of  form  and  color  met  with  at  every 
step.  This  is  especially  the  case  after  a  rain  or  during  a  con- 
tinuance of  moist  weather.  The  familiar  cap  or  umbrella  form 
of  the  mushroom  in  every  color  from  a  snowy  whiteness,  shading 
through  gorgeous  hues  of  violet,  yellow,  orange,  vermilion,  to 
indigo  blue,  and  even  black;  the  common  bracket- fungus  on  the 
trees,  stumps  and  old  logs  dressed  in  more  sober  colors,  but  some- 
times rivalling  the  mushrooms  in  their  brilliance;  the  intricate 
masses  of  the  coral  fungus  in  white,  yellow  or  drab ;  the  drink- 
ing cups  of  the  "  chantarelles  "  in  orange  or  yellow ;  the  globu- 
lar or  pear-shaped  puff-balls  in  sober  grey, — all  these  tempt  the 
student  and  the  artist  to  a  closer  study.  One  can  even  imagine 
the  man  with  a  gun  pausing  at  a  critical  moment  to  admire  them 
and  thus  letting  his  quarry  escape.  And  finally,  if  there  is  no 
other  object  to  take  one  into  the  woods,  the  study  of  fungi  will 
have  an  ample  reward.  Listen  to  what  an  old  fungus  student 
of  nearly  fourscore  years  has  to  say :  "  The  study  of  the  larger 
fungi  has  been  to  me  one  of  the  greatest  pleasures  of  my  life : 
When  all  things  else  have  failed,  this  has  never  failed;  it  has 
taken  me  into  the  pleasantest  of  places  and  among  the  best  of 
people.  Had  it  not  been  for  fungi,  I- should  have  been  dead 
years  ago;  often  tired,  jaded,  and  harassed  with  business  mat- 
ters, a  stroll  in  the  rich  autumn  woods  has  given  me  a  renewed 
lease  of  life."  Another,  the  illustrious  Fries,  of  Sweden,  writes 
as  follows  when  over  eighty  years  of  age :  "  Now  in  the  evening 
of  my  life,  I  rejoice  to  call  to  mind  the  abundant  pleasures  which 
my  study  of  the  more  perfect  fungi,  sustained  for  more  than 
half  a  century,  has  throughout  this  long  life  afforded  me.*  *  * 
Therefore  to  botanists,  who  can  wander  at  will  the  country  side, 
I  commend  the  study  of  these  plants  as  a  perennial  fountain  of 
delight  and  admiration  for  that  supreme  wisdom  which  reigns 
over  universal  nature." 
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The  following  list  includes  over  i8o  species,  in  addition  to 
those  recorded  in  Bulletin  No,  XIX.  They  have  been  collected 
by  the  following;  Mr.  J.  Vroom,  St.  Stephen;  Mr.  R.  R.  Gates, 
Sackville;  Mr.  J.  Moser,  Butternut  Ridge,  Kings  County;  Mr. 
and  Mrs.  G,  U.  Hay,  at  Ingleside  and  St.  John.  Nearly  all 
that  are  included  in  the  following  list  have  been  submitted  to  on" 
or  the  other  of  the  following  specialists :  Dr.  W.  G.  Farlow,  of 
Harvard  University,  Cambridge;  Prof.  Chas.  H.  Peck,  of  Albany, 
State  Botanist  of  New  York;  and  Prof.  Geo.  F.  Atkinson, 
Cornell  University,  Ithaca,  N.  Y,  These  gentlemen  have  examin- 
ed and  written  very  full  notes  on  many  of  the  specimens  sent  ■ 
them,  for  which  the  grateful  thanks  of  those  concerned  in  making 
up  the  list  are  returned.  It  will  be  seen  th;it  Prof.  Farlow  re- 
fers to  some  as  being  of  special  interest,  and  Prof.  Peck  fin  '< 
two  new  varieties  of  Cantharellus  ciborius,  and  a  new  variety  of 
Irpex  fusco-violaceus. 


HYMENOMYCETES, 

AGANICACE^. 

j^manjla  phalloides,  Fr.  What  is  considered  to  be  the  typical  form  of 
A.  phalloides  and  has  been  figured  as  such  just  the  color  of  the 
plant  sent,  although  most  figures  have  a  lighter  colored  pileus.  The 
white  fonn  common  with  you,  and  usually  called  A.  phalloides,  is 
really  the  A.  virosa,  which  some  consider  to  be  a  distinct  species, 
ll  is  probably  better  to  be  called  distinct, — tV.  G.  Farlow. 

A.  flavocMiia,  Atkinson. 

A.  mappa  (?)  Fr. 

A.  vitosa,  Fr. 

A.  muscaria,  Linn.    var.  formosa  [^A.  formosa  (Gonn.  &  Rab.)] 

A   Frostiana,  Pk. 

A.  vema  (?)  Bull. 

Lepiota  adnatifolia,  Fk. 

L.  granulosa,  Batsch.    var.  rufescens  B.  &  Br.    2,  var.  carcliariiis,  Pers, 

L.  Americana,  Pk, 

L   naucina  (?)  Fr, 

Armillaria  aurantia,  Sch«ff, 

A,  mellea,.  Vahl.  All  specimens  found  at  Sackville  have  yellowish  stems. 
— R.  R.  Gates.      An  interesting  abortive  form  found. — G.  U.  H. 
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A.  megalopoda   (?)   Pers, 

A.  robusta,  A.  &  S. 

A.  ponderosa,  Fk.  The  largest  of  all  our  gilled  toadstools,  except  the 
next  mentioned,  which  equals  it  in  size  and  strongly  resembles  it 
in  color,  though  much  different  in  shape. — /.  Vroom: 

A.  imperialis    (?)    Pk. 

Tricholoma  radicatum,  Pk. 

'r.  imbricatum,  Fr.    Edible, 

'1'.  subacutum,   Pk. 

T.  rutilans,  Schseff. 

1'.  iransmutans,  Pk. 

T.  frumeniaceuin.  Bull. 

T.  virgalum,  Fr.  ' 

T  vaccinum,  Pers. 

T.  terreum,  Schaff. 

1',  sejunctum.  Sow. 

T  equestre,  L. 

T.  personatum,  Fr. 

T.  portentosum,  Fr. 

T.  nissuU,  Schaff. 

1".  ustale  (?)  Fr. 

Cliiocybe  clavipes,  Pera. 

C.  cyathiformis,  Fr. 

C  laccata.  Scop. 

C.  metachroa,  Fr. 

C  nebula  ris,  Batsch. 

Collybia  platyphylla,  Fr. 

C.  familia,  Pk. 

C.  confluena,  Pers. 
'    C.  maculata,  A.  &  S. 

Marasmius  rotula. 

Mycena  sudora  (  ?)  Fr. 

Omphalia  campanella,  Batsch. 

Pleurotus  ulmarius,  BulL 

P.  lignatilis,  Fr. 

Flygrophorus  pudorinus,  Fr.    Edible. 

H.  aureus,  Arrh. 

H.  virgineuj,  Fr. 

H.  tuligineus.  Frost. 

H.  chrysodon,  Fr. 

II.  flavo-discus.  Frost 

H.  :<peciosus,  Pk. 

H.  erubescens  ( ?)  Fr. 
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Lactarius  giyciosmus  ( ?)  Fr. 

L  subdulcis,  Fr. 

L.  sordidus,  Fr.    CarapobeUo.^Pro^  W.  G.  Farlovi. 

L.  pysginiis,  Fr, 

L.  vellereus,  Fr. 

L.  alroviridis,  (?)  Pk, 

L.  lignyotns,  Fr. 

I,,  fuliginosus  ( ?)  Fr. 

L.  rufus,  Fr. 

L.  nibescens  ( ?)  Schrad. 

L.  pjTogallus,  Fr. 

L.  theiogalus  (?)  Fr, 

Russula  citrjna,  Gillet. 

Cantharellus  cibarius,  Fr. 

1.  Var.  iiimplex.  Ft 

2.  Var.  confertifolius,  Fk.    New  variety. 

3.  Var.  plicatellus,  Pk.     New  variety. 

Several  forms  of  Canlharellus  cibarius  were  sent  lo  Prof.  Peck, 
who  says :  They  seem  to  run  so  close  and  vary  so  much  that  I  con- 
clude they  should  be  considered  a  varieties.  The  last  one  (No.  3) 
I  thought  at  first  was  variety  simplex,  but  I  find  its  lamellae  are 
decidedly  more  narrow  than  in  my  typical  specimens  of  var.  simplex, 
so  1  give  it  another  varietal  name. 

C,  floccosus,  Schw.    An  unusual  form. — Prof.  C.  H.  Peck. 

C.  umbonatus,  Fr, 

C.  dichotomus,  Pk. 

C.  brevipes,  Pk. 

Plicatura  faginea  (Schrad)  Karst  (^Tre^a  crispa). 

Trogia  crispa,  Fr.    var.  alnicola. 

Lenzites  betulina. 

L.  sepiaria,  Fr. 

Schizophyllum  alneunt,  Scbroet 

Qitopilus  abortivus,  B.  &  C 

Flammula  spumosa,  Fr. 

F.  penetrans  (  ?) 

Pholiota  caperata,  Pers. 

P.  squarrosa  (?)  Mull. 

P   floccosus, 

Crepidotus  mollis, 

Cortinarius  rimosus,  Pk. 

C.  cinnamomeus,  Fr. 

C.  cinnamomeus,  Fr.    var.  semi -sanguineus,  Fr. 

C.  lignarius,  Pk. 

C.  versicolor. 
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C  CKrulescens,  Fr. 

C  collinilu*  (Pers.)  Fr. 

C.  evcrnius.     Campobello. — (f.   G.   Farlow. 

C  scaurus.    Campobello.  —  W.  G.  Farlow. 

PaxiHus  inyolutus  (?)  (Baldch).  Fr. 

Stropharia  stercoraria,  Fr. 

Hypholotna  capnoides,  Fr. 

H.  sublateritium,  SclueS. 

H.  appendiculalum.  Bull. 

H.  hydrophilum   (?) 

H.  peiplexum  ( ?)  Fk. 

Coprinus  comalus,  Fr. 

C.  plicalilis  { ?)  Fr. 

Boletas  scaber,  Fr.    var.  niveus. 

B.  albellus,  Pk.    With  dotted  pileua. 

B.  Americanus,  Fk. 

B.  albus  (7)  Pk. 

B.  luteus  (?)  L. 

B.  badius,  Fr.    Campobello.— Pro/.  W.  G.  Farlow. 

B.  speciosus,  Frost.    Campobello. — Prof,  W.  G.  Farlow. 

Boletinus  cavipes,  Kalctib. 

B.  paluster,  Pk. 

Two  additional  species  of  Boletinus  were  sent  to  Prof.  Peck,  who 
says  they  are  apparently  referable  to  that  genus;  and  adds:  1  be- 
lieve both  are  undescribed  species,  but  in  the  absence  of  definite  and 
exact  knowledge  of  the  colors  and  characters  of  the  fresh  plant,  I 
think  it  would  be  welt  to  wait  the  result  of  the  coming  season  to 
see  if  more  definite  information  cannot  be  gained  of  them  before 
publishing. 

Diedalea  cinerea,  Fr. 

Polyporus  weruleoporus,  Pk.    An  interesting  fungus. — Prof.  IV.  G.  Far- 
low. 

P.  brumal  is,  Pers. 

P,  elegans,  Fr.    var.  nununulariuj. 

F.  chioneus,  Fr. 

P.  benzoineus,  also  called  P.  resinosus.    Not  common. — Prof.  IV.  G.  Far- 
low. 

P.  (Folystietus)  radiatus,  Fr, 

P.  dualis,  Pk.    Thought  by  some  to  be  a  form  of  P.  < 
Farlow. 

P.  ovinus,  Schseff. 

P.  (Polystictus)  tomentosus,  Fr, 

P.  Schweinitzii,  Fr. 
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Fomes  (Polyporus)  applanatus.  Generally  so  called  in  America,  but  it 
is  not  the  F.  applanatus  of  Europe.— fro^.  W.  G.  Farlow. 

P.  igniarius,  Fr.  . 

P  piceinus,  Pk. 

P.  (Polystictus)  hirsutus,  Fr. 

P.  (Polystictus)  cinnabarinus  (Jacq.)  Fr. 

P.  (Polystictus)  versicoior,  Fr.  This  form  with  the  dark  pores  appears 
to  be  the  P.  decipiens,  Schw.,  which  may  be  kept  distinct,  but  the 
species  of  distinct  is  not  well  known. — Prof.  W.  G.  Farlovi. 

P,  carneus,  Nees. 

ilerulius  lachrymans,  Fr. 

M.  lachrymans,  var.  pulverulenta,  ( f )  Atkinson. 

NVDNACE^. 

Hydnum  upibiliealum,  Pk. 

K.  zonatum,  Batsch. 

H.  coralloides,  Scop, 

H.  caeruleum.  Prof.  Farlow  writes:  This  is  a  very  interesting  plant. 
I  am  inclined  to  think  ihat  it  is  really  H,  caeruleum,  a  species  much 
confused  in  the  books.  I  should  be  glad  to  see  older  specimens  for 
further  examination.  (These  were  sent  and  ihe  deierminaiion  con- 
firmed—G.  U.  H.) 

H.  cyathiforme,  Schaff. 

H.  suavolens.  A  fine  specimen  which  still  retains  its  sweet  odor — Prof. 
W.  G.  Farlow. 

H.  nigrum,  Fr. 

II.  scrobicnlalum,  Fr. 

H.  aurantiacum.  Alb.  &  Schwer. 

H.  fusipes.    A  rare  and  interesting  fungus.— -Pro^.  W.  G.  Farlow. 

H.  repandum,  Linn.    The  light  form. 

H.  repandum,  Linn.    var.  rufescens,  Fr. 

H,  laevigatum,  Sw, 

Irpex  fusco-violaceus,  Fr.  var.  len^itoides,  Pk.  This  is  an  interesting 
form  of  I.  fusco-violaceus  such  as  I  have  not  before  noticed.  — 
Chas.  H.  Peck. 

THELEPHORA  CEM. 

Stereuni  hirsutum,  Fr. 

CLAVARIACEM. 

Clavaria  fusiform  is.  Sow. 

C.  cinerea,  Bull. 

C  flava,  Schaeff. 

C.  Tvgosa,  Bull. 
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TREMELLACEM. 
Tremellodon  geUtinojum,  Fers. 

HELVELLACE^. 
Mitrula  vitellina,  Sacc    var.  irregularis. 
Morchella  esculenta,  Fers. 
Gyromitra  esculenta,  Fr. 
Spaihiilaria  clavata  (ScluefF)    Sacc. 

NOT   CLASSIFIED. 
Mutinus  bovinus   (?)   Morg. 
Hypoxylon  fuscum  (Fers.)   Fr. 
Himeola  auricula<J  udx.  Berk. 
Hypomyces  deliquescens   (Bull.)   Dub. 
D.  auramia,  (Schw). 
Chlorosplenium  xruginosum, 
Xylaria  comifonnis, 

Onygena  equina,  Fide  Patouillard,  per  C.  G.  Lloyd. 
Hemarcyria  ciavata,  Rosl.     Fide   Beardslee,  per  C.  G.  Lloyd. 
ia.  A.  &  S. 


LIST  OF  N.  B.  FUNGI  IN  BULLETIN  XIX.  OF  1901. 


HYMENOMYCETES. 


AGARICACEJE. 
Amanita  muscaria,  Linn. 
Amaniiopsis  vaginau,  Bull. 

var.  fulva,   Schiff. 

var.  livida,   Pers. 
Qiiocybe  infundibuliformis,  Schzlf. 
C.  ochropurpurea,   Berk. 
Collybia  butyracea,  Bull. 
C,  acenata,  Fr. 

i   porrigens,    Pers. 
Fr. 

Omphatia    campanella,    Batsch. 
Hygrophorus   minuatus,   Fr. 
H.  djurneus,   Bull. 
H.  erubescens,  Fr. 
Lactarjus  delidosus,  Fr. 
L.  piperatus,   Fr. 
Russula   heterophylla,   Fr. 


Fleurotuf 


R.  emetica,  Fr. 
R.  aurata,  Fr. 
R.  alutacea,  Fr. 
Caniharellus  cibarius,  Fr. 
C.  aurantiaeus,  Fr. 
Marasmius  arcades,   Fr. 
Lent  in  us  lepideus,  Fr. 
Panus  stipiicus,  Fr. 
Trogia  crispa,  Fr. 
Clitopilus   orcella.   Bull. 
Claudopus  nidulans,  Fers. 
Cortinarius  violaceus,    Fr. 
C.  armillatus,  Fr. 

sanguineus,  Fr. 
Agaricus  campester,  Linn. 
A.  silvicola,  Vitt. 
Coprinus  atramenlariu^i  (Bull),  Fr. 
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POLYPORACE^. 
Boletus  piperatus.  Bull. 
B.  edulis,  Bull. 
B.  luridus,  Schjeff. 
B.  verstpellia,   Fr. 
B.  scaber,  Fr. 
B.  chromapes.   Frost. 
B.  clintonianus,   Peck. 
B.  subtomentosua,  L. 
B.  bovinus,  Linn. 
B.  flavui,  With, 
Polyporus  picipes,  Fr. 
P.  betulinus,  Fr. 
P.  elegans,  Fr. 
P.  radiatus,  Fr. 
P.  (omentarius,  Fr. 
P.  versicolor,  Fr. 
P.  fumosus,  Fr, 
P.  perennis,  Fr. 


P.  lucidus,  Fr. 
Polysiictus  abietinus,  Fr. 

HYDNACEM. 
Hydnum  imbricatum,  Linn. 
H.  rufescens,  Pers. 
H,  compactum,  Pers. 

CLAVARIACEM. 
Oavaria  amethyst ina,  Bull. 
C.  fastigiata,  Linn. 
C  coralloides,  Linn. 
C.  crislata,  Pers.  . 
C.  aurea.  Schacff. 
C.  forinosa,  Pers. 

TREMELLACEM. 
Tremella  mesenterica,  Rett. 


GASTROMYCETES. 
Lycopcrdoii   pyrifonne,   Schsrff. 
L.  gemmatum,  Batsch. 
Scleroderma  vulgarc,  Fr. 

HELVELLACM. 
Mitrula  i-itelltna,  Sacc 
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ARTICLE  VIII. 
NOTES   ON   VIOLETS. 


By  J.  Vroom. 


Read  March  3. 1903. 

A  slight  acquaintance  with  violets  in  the  field  tells  us  that 
they  change  their  appearance  and  behavior  very  greatly  during 
the  growing  period.  Forms  that  are  much  alike  in  early  summer 
may  be  very  different  later  in  the  season.  Attention  to  the  in- 
conspicuous summer  flowers  and  the  fruit,  and  to  characters  of 
rootstock  and  summer  foliage,  has  led  to  the  division  of  our 
<onimon  blue  violet,  once  regarded  as  a  single  multiform  species, 
into  many  different  species  already  published,  with  probably  more 
to  follow.  In  the  same  way,  five  or  six  species  now  take  the 
place  of  the  one  sweet  white  violet  of  our  early  lists. 

To  mention  the  latter  more  particularly, — any  small  white 
violet  with  broad  leaves  found  here  twenty-five  years  ago,  when 
Prof.  Fowler's  preparatory  list  was  published,  would  have  been 
called  Viola  blonda.  Later,  a  form  growing  in  shady  places, 
■with  very  broad  and  rather  hairy  leaves,  was  called  V.  renifolia; 
and  still  later,  a  smooth  leaved  form  in  low  wet  woods,  which 
liad  been  known  as  a  well  marked  variety,  came  to  be  regarded 
as  a  separate  species,  V.  amoena,  now  called  V.  LeConteana. 
Some  four  or  five  years  ago.  Dr.  Greene  distinguished  another 
form,  with  stout,  scaly  rootstock  and  conspicuously  toothed 
leaves,  calling  it  V.  Mistassinico.  This,  if  I  am  not  mistaken, 
is  rather  common  in  dry  open  places  in  New  Brunswick.  The 
true  V-  blanda  grows  in  wet  meadows.  Lastly,  within  the  past 
year,  another  species,  called  V.  Brainerdii,  has  been  described  by 
Dr.  Greene  as  a  segregate  from  V.  renifolia  because  of  larger 
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size,  smoother  and  firmer  leaf  surface,  and  other  characters. 
Thus  there  are  five  broad  leaved  white  violets  where  our  earliest 
hst  would  have  recognized  but  one. 

But  our  stemless  blue  violets  are  much  more  confusing  in 
their  various  forms,  and  as  yet  much  less  fully  worked  out.  The 
Society's  catalogue,  in  Bulletin  Ko,  IV,  gives  Vtoh  cucuUata, 
Ait.,  as  "  abundant  everywhere,  and  very  variable ;"  and  although 
there  was  some  question  as  to  the  correctness  of  the  name,  this- 
was  the  view  then  generally  taken  of  the  common  blue  violet  oi 
our  fields.  Prof.  Macoun  and  other  Canadian  botanists,  how- 
ever, anticipating  its  division  into  several  species,  had  already 
begun  to  distinguish  its  different  forms  in  their  field  work;  and 
much  of  our  present  knowledge  of  the  group  is  due  to  the  work 
of  Canadian  students.  Dr.  Fletcher,  of  the  Central  Experimental 
Farm,  Ottawa,  is  preparing  to  publish  the  results  of  this  Cana- 
dian work;  and  I  would  urge  New  Brunswick  collectors  to  add 
to  it  by  giving  special  attention  to  the  violets  of  this  groi.p 
through  the  coming  year.  Plants  should  be  collected  when  the 
blossoms  first  appear,  and  the  stations  marked  and  visited  again 
every  two  weeks  until  the  middle  of  July,  or  later.  A  series  of 
specimens,  so  collected,  if  accompanied  by  proper  field  notes, 
would  show  all  the  important  features;  and  if  it  did  not  bring 
to  notice  new  species,  would  at  least  afford  the  means  of  identi- 
fying our  forms  with  those  already  known. 

Our  caulescent  violets  of  the  V.  canina  group  also  ne:d 
attention,  and  probably  contain  at  least  one  undescribed  species. 
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ARTICLE    IX. 
THE   DIPTERA   OF    NEW    BRUNSWICK. 
■  An  Introductory  List  by  Wiluam  -McIntosh. 

The  following  list  of  New  Brunswick  Flies  is  merely  an 
enumeration  of  species  taken  while  making  a  general  collection 
of  the  insects  of  the  province.  Over  one  hundred  species  in  my 
collection  are  undetermined,  and  therefore  not  included  in  this 
list.  No  attempt  has  been  made  to  collect  the  minute  forms 
which  are  so  very  abundant.  It  will  be  seen,  therefore,  that  this 
list  is  very  incomplete,  and  not  typical  of  our  insect  fauna,  as 
whole  families  of  common  species  are  not  represented  in  the 
list. 

All  the  species  enumerated  below  were  determined  by  Mr. 
D.  W.  Coquillett,  the  foremost  American  authority  in  this  order 
of  insects,  to  whom  I  am  much  indebted  for  assistapce.  I  am 
also  under  obligation  to  Dr.  L,  O.  Howard,  Director  of  the 
Division  of  Entomolc^,  Washington,  D.  C,  who  kindly  per- 
mitted me  to  send  my  specimens  to  the  United  States  Division  of 
Entomology  for  identification. 

Thirty-four  species  were  found  of  sufficient  interest  to  be 
retained  for  the  United  States  National  Museum  in  Washington, 
fourteen  of  which  were  new  to  its  collection.  These  species  are 
marked  with  an  *  in  the  list. 

TIPULIDAE 
Tipula  caloptera,  Loew.    Conunon  about  brooks  June  and  July, 
•T.  temaria,  Loew. 
T.  »p.    Not  common. 

PachjThina  lugens,  Loew.    Common  in  June. 
Epipbragma  fascipennis.  Say.  .Two  specimens  May  and  June. 
Limnophila  rufibastis,  O.  S.    Several  taken  in  June 
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Tricyphona  inconstans,  O.  S.    Common  in  June. 
Bittacomorpha   clavipcs,    Fabr.    Not   very  common. 
Chionea,  sp.    Common  on  snow  February  and  March. 
Xiphura,  sp. 

CULICIDAE. 
Culex  impiger.    Our  most  common  mosquito. 
C,  sp. 

BIBIONIDAE. 
Ptecia  heterc^tera.  Say. .  A  very  common  species  in  September. 
Bibio  paHipes,  Say.    Exceedingly  common  in  May  and  June.  • 

B.  veslitus.  Walk.     Very  common.     May. 

RHYPHIDAE. 
Rhyphus  alternatUs,  Say.    Two  specimens  June  29. 

LEFT!  DAE. 
Antherix  variegata,  Walk.     A   few  taken  evry  year, 
Leptis  niystacea,  Macq.    Common  in  May  and  June. 
Chrysophila  proxima.  Walk.    Abundant  in  Jutie  and  July. 

STRATIOMYIDAE. 
Sargus   cuprarius,    Linne.     Mr,    D.    W.    Coquillett    states   that   this   is   a 
European  species,  which  has  been  reported  from  New  Jersey  by 
Mr.  Johnson.     It  is  a  common  insect  in  this  locality. 
S.  viridis.  Say.     Common  in  June. 

Odontomyia  pubescens,  Day.     Apparently  not  common   May  and  June. 
Stratiomyia  picipes,  Loew.     Not  common,  July  and  August. 
*S.  lativentris,  Loew.     Rare. 
S.  discalis,  Loew.    Two  specimens  June. 

TABANIDAE. 
Pangonia  tranquilla,  O.  S.      Taken  in  small  numbers  in  -August. 
Chrysops  excitans,  Walk.    Very  common. 
*C.  hilaris,  O,  S.     Male  and  female.     Mr.  Colliquett  states  that  the  male  of 
this  species  "  was  not  hitherto  known."    Taken  in  limited  num- 
bers July. 

C.  niger,  Macq.     Common  in  June. 

C.  fugax,  O.   S.     Quite  common  Jime  and  July. 
•C.  delicatulus,  O.  S.      Rare. 

C   proclivis,   O.   S.       Rare.       "  Known   hitherto   from   the   Pacific   coast 
only." 
"Tabanus  action,  O.  S.    Several  specimens  July  and  August. 

T.  lasiopthalmus,  Macq.    Quite  abundant  in  June; 

T.  pruinosiu,  Hine.    One  specimen  July. 
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*T.  septentrional  is,  Loew.    Male  and  female.    "The  male  was  not  before 
known."    Rare  August 
T.  astutus.  O.  S.    Not  common  in  Augusi. 
BOMBYLIIDAE. 
Anthrax   fulviana.   Say.     Very  common  August  and   September. 
A.  lateralis,  Say.    Common  about  flowers  in  July  and  August 
A.  morio,  Linne.    A  few  taken  in  midsummer. 

A.  hypomelas,    Itlacq.     Moderately   abundant  August. 

Spogostylum  oldipus,  Fabr.     Three  specimens  taken  in  July  and  August 
ExDprosopa  dorcadion,  O.   S.     Tbis  handsome  species  is  not  common. 
'Edimus  harrisi,  O,   S.     Rare. 
Bombylius  major,  Linne.     Common  April,   May  and  June. 

B.  pygmxus,  Fabr.    Common  in  May. 

ASIUDAE. 
Laphria  sericea.  Say.    Not  very  common  June  and  July. 
L.  gilva,  Linne.    Two  specimens. 
Dasyllis  posticata.  Say.    A  very  common  species. 
Cyrtopog^  lutatius.    One  specimen. 
C  bimaculatus.  Walk.    Rather  common. 
C  chrysopogon,  Loew.    A  common  insect  in  January  and  July. 

C.  sp.    Not  uncommon  in  early  summer. 

Asilus  NovEC  ScotiK,  Macq."  A  very  common  species. 

DOLICHOPODIDAE 
Dolichopus  batillifer,  Loew.  A  common  species. 
D.,  sp.    Common. 

Gynoptemus  humilis,  Loew.    Two  specimens. 

Campsicnemus ?  sp.  female.    "The  male  is  required  for  a  correct  identi- 
ficatioQ."    A  common  species. 
'Hydrophorus  innotatus.    Common  on  willow  blossoms  April. 
Psilopus  scobinator,  Loew.    Two  specimens. 
SYRPHIDAE.- 
Chrysotoxum  ventricosum,  Loew. 
*C  pubescens,  Loew.    Rare. 
Syrphu^  ribesii,  Linne.    One  specimen. 
S.  lesueurii,  Macq.    A  very  common  fly  May  to  September. 
S.  menulis,  Will.    Mr.  Coquillett  states  that  the  species  was  "heretofore 
known  only   from  the  Pacific  coast."    Moderately  abundant  in 
April  and  May. 
Melanostoma  mellinum,  Linne.       A '  very  common  species.      Abundant 

throughout  the  season. 
'Melanostoma  keloggii.  Snow.    One  specimen. 
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M.  obscurum,  Say.    Very  common  in  spring  and  early  summer, 
Plaiycheirus  quadralus.  Say.    One  specimen  June  24, 
Didea  laxa,  O.  S.    Occasionally  taken  from  May  to  August. 

Sphsrophoria  cylindrica,  Say.     Very  abundant  in  June  and  July. 

Neoascia  globosa,  Walk.    Apparently  common  in  May. 

Syritla  pipens,  Linne.     A  number  <A  specimens  June  to  August. 

Rhingia  nasica.  Say.     Common  in  early  summer. 

Helophilus  lumulatus,  Mcig.    Common  from  May  to  September. 

Criorhina  nigra,  Mill.    A  few  specimens  in  May. 

Spilomyia  4-fasciata,  Say.      This  handsome  Ay   is  common   on   flowers 

S.   fusca,  Loew.     Almost  as  abundant  as  the  preceding  species. 
•Merodon  equestris,  Fabr. 

Sericomyia  militaris,  Walk.     Several  July,  August  and  September. 

S,  chrysotoxoides,  Macq.    Not  uncommon  July,  August  and  September. 

Volucella  facialis.  Will.     Five  specimens  June  and  July.     Mr.  Coquillette 
says :    "  Heretofore  known  only  from  Pacific  coast." 

Eristalis  bastardi,  Macq.    Common  from  May  to  October. 

E.  tenax,  Linne.    Also  a  common  species  throughout  the  summer. 

R  dimidatus,  Wied.     Common  from   May  to  September. 

E.  transversui,  Wied.    Two  specimens  in  July. 
*E,  inornatus,  Loew.    Rather  abundant  in  June  and  July. 

E.  metgenJi,  Weid.    Not  common  May  and  June. 

Tropidia  quadrata,  Say.    Common  June  and  July. 

CONOPIDAE. 

Physocephala   furcillala,   Say.     Very  common  July  and   August. 
Myopa  clausa,  Loew.    Not  common  May,  June  and  July. 
Zodion  fulvifrons,  Say.    Common  in  August 

TACHINIDAE. 

Ocyptera   doBiades,   Walk.     Common   during  the  summer. 

Gymnosoma  jmmaeulata,   Macq.     A  few  taken  in  August. 

Clyliomyia  flava,  Town.     Quite  abundant  in  July. 

Bombyliomyia   abrupta,   Wied.     Common  June  to   September. 

Echinomyia    decisa,   Walk.    Very   common  July  and  August. 

E.  algens,  Weid.    More  abundant  than  the  preceding  species. 

Micropihalma  disjuncta,  Weid.    Not  very  abundant  July  and  August. 

Peleteria  tesseilata,  Fabr.    Common  June  and  August 

Cistogaster  immaculata,  Macq.    Not  common,  August. 

Tachina  rustica.  Fallen.    Common  June,  July  and  August. 

T.  robusta.  Town.    Common  May  and  June. 

Hypostena,  sp. 

Winthemia  quadripustulata,  Fabr.    A  common  species  June  and  July. 
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OEstrophasia  clausa,  Br.  and  Berg.    Two  specimens,  June. 
Ai(q)hora  xneoventris.  Will.    Two  specimens  taken  in  July. 
A.  feneatiata,  Coq.    A  few  laken  in  August 

Epalpus  signifer,  Walk.    A  common  species. 

Archytas  analis,  Fabr.    Abundant  in  July. 

Gonja  capitata,  DeGeer.. 

Linnxmyia  picta,  Meig.    Common  June,  July  and  August. 

Hyalomyodes  trianguliFera,  Loew.    Quite  abundant  in  August. 

DEXIDAE, 
Myocera  tibialis,  Desv.    Two  specimens,  July  and  September. 

SARCOPHAGIDAE 
Sarcophaga  sarracenix,  Riley.    Abundant  throughout  the  summer. 
S.,  sp.    Common. 

Lucilia  sericata,  Meig.    Abundant  from  May  to  October. 
L.  CKsar,  Linne.    Very  common  during  the  entire  summer. 
Calliphora  erytbrocephala,  Meig.     Very  abundant. 
Cynomyia  cadaverinaj  Desv.    A  very  common  species. 
Polleuia  rudis,  Fabr.    A  common  fly  throughout  the  season. 

MUSCIDAE 
JMusca  domesttca,  Linne.    Common  house-fly. 
Stomoxys  calcitrans,  Linne.    A  common  species. 
HKmatobia  serrata.  Dew.    The  horn-Hy,    Common. 
Folidea  areos.  Walk. 

ANTHOMYIIDAE. 
Homalomyia  canicularis,  Linne.    Common. 
Phorbia  planipalpis,   Stein.     One  specimen,  August. 
Tetrachacta,  sp. 

Mydaea,  sp.     Common  July  and  August. 
*Hyetodesia,  sp.    One  specimen  taken  June  26th. 
Hydrotaa,  sp.    One  specimen. 
F^omyia  substriata,  Stein.    One  taken  June  isl. 
P.,  sp.      One  June  ist. 

SCATOPHAGIDAE. 
Scat<^haga    stercoraria,    Linne.      A    common    species    throughout    the 

summer. 
S.  furcata.  Say.    Also  a  common  fly. 
S.  suilla,  Fabr.    Not  quite  so  common  as  the  preceding  species. 

SAPROMYZIDAE. 
S^romyza  lupnlina,  Fabr. 
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SCIOMYZIDAE. 
Tetanocera  plumosa,  Loew.    Common  in  June  and  Ja\y. 
T.  ambigua,  Loew.    Taken  in  limited  numbers  in  August. 
S^edon  fuscipennis,  Loew. 

HELOMYZIDAE. 
Leria  serrata,  Linne.    Occasionally'  abundant  in  May  and  June. 
Heloniyza  zetterstedtii,  Loew.    Two  specimens,  June. 

TRYPETIDAR 
Paracantha  sparsa,  Weld,    Taken  in  small  numbers  July  and  August. 
Melieria  ochricornis,  Loew.    Common  June  and  July. 

ORTALIDAE. 
Cluetopsis  aenea,  Weid. 
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APPENDIX. 


PRESIDENT'S  ADDRESS. 


After  some  preliminary  observations,  the  President,  Hon. 
J.  V.  Ellis,  said:' 

The  reports  submitted  to  you  outline  the  ordinary  business  of 
the  past  year.  No  one  can  come  to  our  meetings  with  any  degree 
of  regularity  without  feeling  impressed  by  the  great  services  done 
to  the  Society  and  to  the  public  by  some  of  our  more  active 
members  whose  general  information,  whose  patient  investigatio:t 
and  close  observation  of  natural  phenomena  are  often  strikingly 
and  surprisingly  revealed,  and  whose  readiness  and  willingness 
to  assist  the  humbler  student  and  to  extend  the  field  of  useful 
knowledge  is  good  evidence  of  the  fact  that  humility  and  great 
merit,  here  as  elsewhere,  are  often  akin.  When  I  listen  to  the 
papers  read  and  think  upon  the  work  done  by  some  of  our  best 
informed  and  intelligent  active  and  corresponding  members,  J 
feel  sorry  that  the  field  is  so  narrow — comparatively — and  that 
there  is  no  outside  adequate  reward  for  them,  except  in  the 
general  world  of  fame.  The  best  that  we  can  do,  as  thetr  asso- 
ciates, is  a  duty  which  I  am  sure  we  all  do  cheerfully  and  un- 
grudgingly,— not  a  mere  duty  at  all,  but  the  pleasure  of  encoiu"- 
aging,  strengthening  and  supporting  them  by  appreciative 
acknowledgment  of  the  great  value  of  their  labors  to  us  and  to 
our  province. 

Nothing  can  be  more  forcibly  impressed  upon  us  as  a  society 
than  our  inadeqttate  and  by  no  means  too  comfortable  housing. 
We  have  a  great  deal  of  valuable  property  in  the  library  and  the 
museum.  The  latter  contains  specimens  of  animals,  birds  and 
fishes,  the  collection  of  which  was  commenced  by  Dr.  Gesner 
half  a  century  ago.     It  has  been  enlarged  and  made  more  vala- 


;vGoo»^lc 


130  BDLLBTIS   OF  TBR   NATDRAL   HISTORY   BOCIBTV. 

able  since  it  came  into  our  possession — when  the  Mechanics' 
Institute  was  dissolved, — by  the  work  of  our  members  and  by 
their  friends,  and  is  now  of  considerable  importance.  In  addition 
to  its  enlargement  and  extension  along  these  lines,  it  has  been 
almost  entirely  re-constructed  since  Gesner's  day  in  its  geological 
and  mineral  features  by  the  labors  of  members  of  the  Society, 
while  it  has  been  extended  into  other  fields  in  the  natural  world. 
Gifts  from  friends  have  enriched  it  with  many  valuable  presents, 
illustrating  some  product  or  some  peculiarity  of  other  countries, 
and  it  has,  therefore,  a  great  variety  of  objects  of  curious  inter- 
est. If  we  had  the  space  in  which  we  could  properly  display 
these,  we  would  always  be  able  to  awaken  the  interest  of  intelli- 
gent visitors  to  the  city,  and  do  much  more  to  help  students  ^f 
all  kinds  than  we  can  do  now.  The  library  contains  many  valu- 
able books  net  otherwise  accessible  to  ordinary  persons  living 
here,  and  its  financial  value  is  far  greater  than  most  of  us  would 
suppose.  It  is  being  constantly  enriched  by  gifts  from  govern- 
ments abroad,  which  recognize  in  this  way  the  valuable  work 
done  to  science  by  some  of  our  members,  by  gifts  from  kindred 
organizations  and  from  individuals.  It  would  be  still  further 
enlarged  in  this  way  if  we  sought  by  special  means  to  have  it  *o 
enlarged,  or  if  we  had  the  space  in  which  to  properly  shelve  the 
books  as  received.  Many  languages  and  many  sciences  are  re- 
presented in  the  volumes  we  own,  and  there  are  works  that  could 
not  easily  be  replaced  if  they  were  lost  or  otherwise  destroyed. 
We  are  willing  to  place  them  at  the  disposal  of  the  student,  and 
we  do  so  as  far  as  we  can ;  but  to  properly  keep,  issue  and  check 
the  outgo  and  income  of  books  and  pamphlets  such  as  we  have, 
would  be  the  almost  constant  work  of  one  person,  and  it  would 
require  a  person  of  considerable  intelligence  to  do  it  properly; 
inasmuch  as  the  student,  when  seeking  after  particular  works, 
has  often  to  be  assisted  by  a  librarian  who  is  acquainted  with 
the  interior  as  well  as  the  exterior  of  some  sought-for  volumes. 
It  is  easier  to  point  all  this  out  than  to  say  what  can  be  d<:me. 
But  the  usefulness  of  this  Society  cannot,  therefore,  be  unknown 
to  broad-minded  men  whose  training  and  practice  must  lead  them 
to  a  knowledge  of  the  great  usefulness  of  special  studies.     Indeed 
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we  may  fairly  be  thankful,  and  I  am  sure  we  are,  to  the  authorities 
of  the  city  of  St.  John,  for  the  accommodation  which  we  now 
have  in  this  public  building.  It  is  not  nearly  good  enough,  but 
it  is  the  best  the  city  fathers  have  to  give  us.  The  return  we 
make  is  to  endeavor  to  use  our  talents  and  our  property  for  the 
purpose  of  education,  and  to  allow  the  resident  and  visiting  public 
free  access  to  the  museum.  The  hope  may  be  ventured,  that  the 
whole  matter  will  not  be  readily  dismissed;  and  should  there  be 
constructed  a  public  hall  for  the  city,  the  value  of  the  museum 
and  library  of  this  Society  for  educational  purposes  might  be 
in  the  minds  of  the  city  fathers  in  its  construction.  We  spend 
now  large  sums  of  money  out  of,  or  borrowed  by,  the  public 
treasury  for  schoolhouses,  yet  the  education  given  in  these  is 
limited  enough  as  compared  with  all  that  may  be  acquired  in  the 
broad  fields  of  knowledge.  In  the  meantime,  if  the  slate  or  the 
city  cannot  be  utilized  for  the  purposes  of  organizations  such  as 
ours,  all  the  resources  of  civilization  to  which  we  may  appeal 
are  not  exhausted.  The  wealthy  man  increases  in  wealth  and 
in  numbers.  He  cannot  himself  go  into  the  depths  of  the  earth 
to  dig  for  knowIe<^e,  or  into  the  air  to  get  from  the  bird  the 
secret  of  its  flight,  or  its  plumage,  or  its  song,  or  into  the  wild 
woods  to  study  the  loveliness  of  the  more  beautifully  arrayed 
■plant  such  as  was  seen  by  the  wise  and  inspired  Solomon.  If  he 
did  all  or  perhaps  any  of  these  things,  he  might  not  have  time  to 
gather  in  his  riches,  but  he  can  help  the  good  works  of  those  who 
do.  There  are  men  enough  in  St,  John  with  ample  means  to  give 
us  a  fifty  thousand  dollar  residence  for  our  animals  and  all  their 
tribes,  for  our  valuable  collection  of  rare  things,  for  our  useful 
library.  As  between  morning  and  evening  they  would  not  miss 
the  money,  while  they  would  confer  a  lasting  good  upon  the 
community.  May  some  of  them  be  speedily  inspired  to  such 
an  excellent  work. 

The  decision  which  we  have  so  heartily  adopted  to  observe 
in  1904,  the  three  hundredth  anniversary  of  the  discovery  of 
the  St.  John  River  by  Champlain,  is  Mie,  the  carrying  out  of  which 
must  give  us  much  gratification,  but  it  will  be  an  occasion  of 
considerable  pleasure  to  the  country.     If  we  can  induce  the  Royal 
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Society  of  Canada  to  accept  an  invitation  to  meet  here  in  that 
year,  the  interest  of  our  whole  community  in  the  intellectual 
work  of  Canada  will  be  broadened  and  deepened.  It  is  not 
necessary  at  this  moment  to  do  more  than  indulge  in  pleasurable 
anticipations.  Plans  and  methods  must  be  considered  after  the 
invitation  is  accepted.  We  may  assume  that  those  who  have  not 
before  seen  our  noble  river  will  on  that  occasion  be  as  delighted 
as  Chatnplain  must  have  been  when  he  looked  upon  its  beautiful 
proportions  on  St.  John  day  three  centuries  ago.  Celebration 
of  his  discovery  will  be  an  important  finger  mark  upon  the  pagi? 
of  our  local  history. 

Representations  which  were  made  by  our  Society  to  the 
government  of  the  province,  in  regard  to  a  provincial  park,  re- 
sulted in  the  passage  through  the  legislature  at  its  last  session 
of  a  comprehensive  park  measure.  The  Act  is  entitled,  "  The 
Provincial  Park  "  Act.  It  enables  the  Lieutenant  Governor  in 
Council  to  withdraw  from  sale,  settlement  and  occupancy  a  tract 
of  land  nine  hundred  square  miles  in  extent.  Such  tract  to  be 
reserved  and  set  apart  as  a  public  park  and  forest  reservation, 
fish  and  game  preserve,  health  resort  and  pleasure  ground  for 
the  benefit,  advantage  and  enjoyment  of  the  people  of  the  pro- 
vinces. It  enables  the  Department  of  Crown  Lands  to  make 
regulations  for  the  care,  preservation,  management  and  improve- 
ment of  the  park,  and  of  the  water  courses,  lakes  and  woods, 
the  minerals,  natural  curiosities,  and  other  things  therein  con- 
tained. It  provides  for  the  preservation  and  protection  of  game 
and  fish,  and  of  wild  birds,  and  makes  ample  provision  for  the 
management  and  supervision  of  the  park,  for  the  appointment 
of  proper  officials,  and  generally  for  such  a  system  of  govern- 
ment, care  and  control  as  would  be  ample  if  sufficiently  cairried 
out.  The  Act  does  not  take  effect  until  efficacy  is  given  it  by 
order  of  the  Governor  in  Council.  As  Dr.  Matthew,  in  an  ad- 
mirable paper,  which  was  presented  to  the  Provincial  Govern- 
ment, pointed  out  the  locality  in  which,  in  his  judgment,  the  park 
might  be  properly  located,  and  he  showed  that  to  make  such  a 
reservation  was  not  only  desirable  for  park  purposes,  but  would 
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be  beneficial  generally  as  tending  to  preserve  in  the  state  in  which  ■ 
nature  gave  it  to  us,  a  tract  of  country  in  which  are  the  sources 
of  some  of  our  important  water  courses,  the  destruction  of  which 
would  have  an  injurious  effect  on  these.  To  do  all  that  the  At-t 
contemplates  would  be  to  do  a  great  deal  more  at  once  than  we 
«an  expect,  with  the  limited  resources  of  oi^r  province,  but  the 
prompt  response  of  the  administration  to  the  facts  presented, 
and  the  readiness  of  the  legislature  to  enact  such  legislation,  are 
gratifying  facts.  The  further  step  might  at  once  be  taken  of 
defining  the  metes  and  botmds  of  the  park,  and  giving  ample  and 
imdoubted  assurance  to  the  lumberman  that  he  can  have  no  hope 
of  entering  upon  this  territory.  I  urge  this  because  I  have  been 
told  that  there  are  persons  whose  interests  make  them  dislike  this 
legislation,  and  who  would  gladly  see  the  law  become  a  dead 
letter.  The  further  step  ought  to  be  taken  of  affording  ample 
protection  to  the  animal  life  within  the  park.  These  two  steps 
would  not  involve  much  of  a  burden  upon  the  treasury,  and  as 
time  goes  on  the  other  plans  contemplated  in  the  scheme  could  be 
taken  up  and  effect  givei)  to  them.  I  venture  the  hope  that  our 
members,  and  members  of  similar  societies  outside  of  St,  John, 
will  use  their  influence  with  those  in  authority  to  secure  results 
along  the  lines  I  have  in(ficated.  Although  we  have  done  much, 
and  individuals  outside  of  the  Society  have  been  active  in 
covering  all  departments  of  study  in  Natural  History  in 
New  Brunswick,  we  have  not  yet  reached  the  limit  <'f 
knowledge,  and  the  park  would  be  a  fruitful  field  for  the 
patient  investigator,  while  those  seeking  for  health  or  for 
pleasure  would  find  it  a  delightful  retreat.  We  ought  not  to 
yield  everything  to  the  mere  utilitarianism  of  the  hour,  nor  <!o 
I  think  that  all  our  labors  should  be  for  the  benefit  of  posterity 
only.  To  cut  so  many  trees  in  one  part  of  the  country  and  to 
float  them  to  another,  to  dig  gold  or  coal,  to  buitd  raiIroa<ls 
through  this  or  the  other  districts,  are  useful  and  necessa'y 
things,  but  to  live  without  other  hopes,  aspirations  or  desires,  is 
to  reduce  life  to  as  dreary  a  round  as  Sisyphus  was  condemned 
to  in.  the  ancient  underworld.       Yet  while  the  study  of  nature 
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'  in  any  of  her  moods  or  forms  must  be  a  delight  in  and  for  itself, 
there  can  be  no  doubt  of  its  utility  also.  There  is  no  limit  to  the 
benefit  which  knowledge  of  nature,  even  in  her  simplest  forms, 
can  bring  to  mankind.  The  patient  observer  and  investigator 
who  saw  that  in  hot  climates  a  wretched  little  insect  was  a  potent 
instrument  in  spreading  the  contagion  of  yellow  fever,  applied 
his  knowledge  to  the  good  of  men,  and  achieved  results  which 
justify  the  claim  made  for  him  that  he  is  a  human  benefactor. 
Although  death  too  early  robbed  the  earth  of  a  man  of  great 
usefulness  as  Major  Walter  Reed  was,  the  hearty  testimony  borne 
to  the  value  of  his  labors  by  eminent  persons  at  the  recent  meet- 
ing of  the  Association  for  the  Advancement  of  Science  at  Wash- 
ington, and  the  determination  there  come  to,  to  erect  a  permanent 
memorial  to  him  as  one  who  benefitted  humanity,  is  a  recognition 
of  a  tribute  not  alone  to  the  man,  but  the  skilful  application  of 
knowledge. 

We  stand  on  even  higher  ground  than  this.  The  investigator 
of  nature  is  a  seeker  after  truth.  He  desires  to  know  things. 
His  ultimate  aim  is  not  to  announce  theories,  but  to  elucidate, 
to  prove,  to  establish.  He  can  have  no  satisfaction  whatever  in 
doing  other  than  proving  that  which  is  true.  His  mind  is  dis- 
ciplined by  contact  with  fact,  said  Huxley ;  and  the  mind  so  dis- 
ciplined must  ever  be  fair  and  reasonable,  no  matter  upon  what 
subject  it  may  fix  itself.  It  is  in  direct  antagonism  to  the  errors 
which  grow  out  of  poison  and  false  sentiment,  out  of  baseless 
prejudice  and  ill-directed  and  unreasoning  thought.  In  one  of 
his  essays — that  on  Nature — Emerson  says  that  the  student  of 
nature  is  he  whose  inward  and  outward  senses  are  truly  adjusted 
to  each  other,  who  has  retained  the  spirit  of  infancy  even  into 
manhood.  His  intercourse  with  heaven  and  earth  becomes  part 
of  his  daily  food.  Not  the  sun  or  the  summer  alone,  but  every 
hour  and  season,  yields  its  tribute  of  delight.  Standing  on  the 
bare  ground,  the  head  bathed  by  the  blith  air  and  uplifted  into 
infinite  space,  all  mean  egotism  vanishes,  he  is  within  the  planta- 
tion of  God,  the  currents  of  the  Universal  Being  circulates  through 
him,  and  he  is  the  lover  of  uncontained  and  immortal  beauty. 
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FORTY-FIRST  ANNUAL  REPORT 

OF  THE 

COUNCIL  OF  THE  NATURAL  HISTORY  SOCIETY 

OF 

NEW  BRUNSWICK. 

Your  Council  begs  leave  to  submit  the  following  report  of 
the  year  ending  December  31st. 

Membership. 
During  the  year  no  increase  has  been  made  in  the  ordinary 
membership.     Six  associate  members  have  been  admitted  during 
the  jear.     Two  corresponding  members  have  been  elected. 

The  following  shows  the  numbers  and  classes  and  total  en- 
rolled membership : 

Honorary, 4 

Life, 5 

Corresponding 26 

Ordinary, 54 

Associate 79 

Tolal  membership  of 168 

Finance. 

Treasurer's  Retort.  1932. 
Income- 

Balance  from  1901 $353  54 

Government  grant 2oo  00 

Membership  fees, 270  00 

Interest  on  investments, 152  60 

Donations, 20  25 

Bulletins  sold 14  .14 

Cuts  sold, 14  00 

$1,024  7 J 
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Income  brought fi>neard, ..    .    S1.024  73 

ExfefidUure — 

Priming  and  distributing  Bulletin  _XX, $230  93 

Maintenance  of  musetim, L3988 

Library,  books  and  binding, 17  50 

Sundries, igS  24 

Balance  Bank  of  New  Brunswick, 441  J 8 

$1,024  73 

The  Balance  in  Bank  of  N.  B.  includes  $3300  held  in  trust  for  the  Ladies' 
Association. 

The  library  and  museum  are  insured  for  $2,500.00. 
Respectfully  submitted, 

A.  GORDON  "LEAVITT. 
January  19,  1903.  Treasurer. 

LiBRARV. 

Many  excellent  publications  have  been  added  to  the  library, 
chiefly  from  the  Geological  and  Natural  History  Survey  Depart- 
ments at  Ottawa  and  Washington,  and  from  exchange  with  local 
and  foreign  societies.  There  is  urgent  need  of  a  classification 
and  cataloguing  of  the  books  in  our  library,, and  the  worlrshould 
not  be  delayed  longer. 

PUMJCATIONS. 

Bulletin  XX  has  been  published,  the  largest  and  one  of  the 
most  important  ever  issued  by  the  Society.  It  contains  150  pf^es, 
completing  Vol.  IV.  There  are  articles  by  Dr.  G,  F.  Matthew, 
Prof,  W.  F.  Ganong,  and  Dr.  G.  U.  Hay,  some  of  which  are  illus- 
trated by  numerous  maps  and  engravings;  in  addition  to  which 
there  is  the  address  of  the  President,  Hon.  J.  V.  Ellis,  at  the  last 
annual  meeting,  and  the  reports  of  the  various  committees  of  the 
Society  for  1901.  It  is  a  satisfactory  report  of  the  progress  of 
our  Society  and  of  the  scientific  work  that  is  being  done  in  N'ew 
Brunswick. 

Other  papers  read  before  the  Society  of  more  general  inter- 
est have  been  published  in  the  local  papers.  The  Council  would 
call  attention  to  the  re-publication  in  the  October,  1901,  number 
of  Acadiensis  of  the  paper  by  Dr.  I.  Allen  Jack  on  the  St.  George 
stone,  the  original  of  which  is  in  our  museum. 
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Lectures,  Essays  and  Social  Evenings. 
Ten  regular  meetings,  including  the  annual  meeting,  were 
held,  at  which  the  following  papers  were  read : 
Jsmary  ?.— On  the  Birds  of  St.  John  Countjf,  exclusive  of  those  in  Rock- 
wood  Park,  by  J.  W.  Banks. 
February  4. — On  Birda — their  Life,  Habits  and  Food,  by  A.  Gordon  Leavitt 
March  4. — (o)  On  the  Sdrface  Geology  of  New  Brunswick,  by  Geoffrey 
Stead,  C.  E. 
(&)  On  sundry  Natural  Curiosities  said  to  occur  in  New  Bruns- 
wick, by  W.  F.  Ganong,  Ph.  D. 
(c)  On  the  Physiography  of   Goat   Island,   Grand  Lake,  by  W.  S. 
Butler.  Esq. 
April  I, — (o)  On  the  Types  of  River  beds  in   New  Brunswick,  by  W.  F, 
Ganong,  Ph.  D. 
(6)  On  the  Didgeguash  Lake-Basin,   accompanied    with    maps,   by 

W.  F.  Ganong,  Ph.  D. 
(c)   Flora   of   the   Serpentine  river,   Sisson  Branch  and   Bald   Head 
Mounuin,  by  G.  U.  Hay,  D.  Sc. 
May  6.— (a)   The  Geology 'of  the  St.  John  harbor,  by  G.  F.  Matthew,  D.  Sc. 
(6)  A  Preliminary  Synopsis  of  the  Grouping  of  Vegetation  (Phy- 
togeography)  in  New  Brunswick,  by  W.  F.  Ganong,  Ph.  D. 
June  3.— Reports  of  the  Meeting  of  the  Royal   Society  at  Toronto,  by 

G.  U.  Hay  and  G.  F.  Matthew.  / 

October  7. — Batrachians  of  the  Carboniferous  Age  and  their  Tracks  at  the 

Joggins  mines.  N.  S.,  by  G.  F.  Matthew,  D.  Sc 
November  4.-— Mushrooms :    their    Structure,    Habits   and   Uses    (to   be 

followed  by  a  list),  by  G.  U.  Hay,  D.  Sc. 
December  2. — Notes  cm  the  Geology  of  the  Northern  Highlands  of  New 
Brunswick,  by  Prof.  L.  W,  Baitey,  Ph.  D. 
In  addition  to  the  above,  Mr,  D,  L,  Hutchinson  kindly  de- 
voted two  evenings  in  January  at  the  Observatory  in  the  Custom 
House  to  an  explanatiiMi  of  meteorology  and  meteorological 
instruments  and  methods. 

A  short  elementary  course  on  Minerals  and  their  Properties, 
■with  tests,  was  given  by  G.  F,  Matthew,  D.  Sc,  on  Tuesday 
■evenings,  January  I4tb,  January  28th,  February  nth. 

An  elementary  course  on  Bird  Life  by  A.  Gordon  Leavitt  on 
Tuesday  evenings,  February  18th,  Febrtiary  25th. 

A  elementary  course  on  Insect  Life  by  Wm.  Mcintosh  on 
Tuesday  evenings,  March  nth,  March  i8th. 
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An  elementary  course  on  Plant  Life  by  G.  U.  Hay,  D.  Sc, 
on  Tuesday  evenings,  March  25th,  April  8th,  April  15th. 

A  very  fitting  and  pleasant  close  to  the  elementary  course  and 
the  course  of  lectures  before  the  Ladies'  Association  was  the 
social  re-union  of  the  members  and  their  friends  held  in  the  rooms 
on  the  evening  of  22nd  April,  at  which  members  of  the  micro- 
scopic section  contributed  to  the  general  instruction  and  enjoy- 
ment by  showing  slides  of  natural  history  objects. 

The  president,  Hon.  J,  V,  Ellis,  and  Mrs,  Ellis,  entertained 
the  members  of  the  Society,  and  a  few  other  guests,  at  their 
home  on  the  evening  of  the  i8th  November.  The  occasion 
proved  a  most  enjoyable  one.  Rooms  were  set  apart  for  micro- 
scopes and  for  geological  and  other  natural  history  specimens 
and  views.  Scientific  and  social  questions,  the  past  of  our  Society 
and  its  future  well  being,  were  talked  over  with  such  interest  that 
it  will  make  the  re-union  one  long  to  be  remembered. 
Ladies'  Association.  ' 

The  work  of  the  Ladies'  Association  has  been  carried  on 
^  in  former  years,  including  the  usual  winter  course  of  Thurs- 
day afternoon  lectures,  which  has  always  been  open  to  the  public. 
Nineteen  lectures  were  given  during  the  three  winter  months 
of  January,  February  and  March  in  this  course,  and  the  plan 
was  inaugurated  of  taking  the  last  Thursday  of  each  of  these 
months  for  a  children's  day.  Mr.  Leavitt,  Mr.  Mcintosh  and 
Mrs.  A.  A,  Stockton  very  kindly  adapted  their  lectures  specially 
to  children.  We  have  arranged  to  repeat  these  children's  day 
lectures  this  year  with  some  modifications  as  to  those  who  are 
invited  to  attend. 

Miss  Hoyt,  who  was  the  assistant  librarian  at  the  time  of 
our  last  annual  meeting,  was  obliged  to  resign,  and  her  sister. 
Miss  Frances  Hoyt,  has  since  then  very  able  and  satisfactorily 
filled  her  place.  The  library  and  museum  have  been  open  to 
visitors  three  afternoons  in  each  week  during  the  year,  and  our 
visitors  book  shows  the  names  of  about  sixty  senior  visitors 
and  one  hundred  and  twenty-five  children  for  the  past  year. 

In  August,  during  the  meeting  of  the  Dominion  Council  of 
Women,  quite  a  number  of  the  ladies  visited  the  rooms,  and 
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some  of  the  members  of  the  Society  were  on  hand  to  show  them 
objects  of  special  interest.  With  a  little  more  time  at  their  dis- 
posal, and  more  accessible  rooms,  we  would  have  been  able 
to  add  greatly  to  the  pleasure  of  those  noted  guests  from  all 
parts  of  the  dominion. 

We  have  now  seventy-eight  on  the  list  of  lady  associates, 
and  though  this  number  is  not  quite  so  large  as  we  have  had,  it 
is  hoped  that  we  will  make  up  in  enthusiasm  what  we  lack  in 
numbers.  We  have  added  six  new  members  during  the  past 
year,  but  we  hope  before  another  year  opens  to  largely  increase 
this  membership.  If,  as  we  hope,  the  Royal  Society  of  Canada 
should  hold  its  meeting  here  in  1904,  on  the  occasion  of  the  tri- 
centennial  of  the  discovery  of  the  St.  John  river,  we  will  all,  I 
am  sure,  be  prepared  to  make  that  meeting  and  that  anniversary 
successful. 

Archaqologv. 

By  the  enforced  absence  from  the  city  on  account  of  illness 
of  Mr.  S.  W.  Kain,  th^  chairman  of  the  committee  on  Archse- 
ology,  no  report  on  this  interesting  subject  has  been  prepared. 
Mr.  Kain's  work  during  the  summer  of  1901  was  most  import- 
ant in  this  connection,  and  we  all  join  in  the  hope  that  his  health 
may  be  fully  restored,  and  that  the  Society  may  for  a  long  time 
enjoy  the  results  of  his  energetic  and  useful  labors,  not  only  ia 
this  branch,  but  in  its  general  work. 

Dr.  A.  C.  Smith,  of  Tracadie,  retains  a  warm  interest  in  the 
archxolc^ical  work  of  our  Society,  and  during  the  past  season 
has   enriched   its   collection  by  a  specimen   of  a  pewter  vessel 
found  near  Tracadie,  a  relic  of  the  early  French  period. 
Geology. 

Some  important  discoveries  bearing  on  the  geolc^  of  New 
Brunswick  have  been  made  during  the  past  season  by  members 
of  the  Society.  Prof.  Ganong,  in  the  course  of  his  physiographi- 
cal  studies  in  northern  New  Brunswick,  has  noted  the  wide 
distribution  of  erratics  and  the  filling  of  valleys  by  deposits  of 
the  Ice-age  in  that  region.  Dr.  Bailey,  in  his  search  for  indica- 
tions of  gold  in  the  wilds  at  the  source  of  the  Tobique  and 
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Nepisiguit,  has  found  large  areas  covered  with  volcanic  rocks, 
which  he  supposes  to  be  of  the  Silurian  age,  and  which  are  similar 
io  the  felsites  of  Passamaquoddy  bay.  Mr.  J.  E.  Narraway  has 
found  Protolenus  and  other  Cambrian  fossils  at  Seely  street,  St, 
John.  Dr.  G.  F.  Matthew  has  continued  his  studies  on  the  Cam- 
brian faunas  of  the  Maritime  Provinces,  chiefly  in  relation  to  the 
■development  of  the  earliest  Eraciopoda,  and  to  the  migrations 
of  the  Cambrian  faunas. 

ORNirHOLOcy. 

Your  committee  beg  to  report  that,  as  usual,  the  collection  has 
been  the  source  of  much  information  to  a  great  number  of 
teachers  and  scholars,  but  on  account  of  the  cramped  quarters 
into  which  it  is  crowded,  the  collections  cannot  be  properly 
arranged  and  labelled.  It  would  seem  advisable  that  the  matter 
-of  inadequate  space  should  be  brought  to  the  notice  of  the 
Society's  friends,  and  all  others  interested  in  the  dissemination 
■of  a  knowledge  of  bird-life  among  our  teachers  and  scholars,  for 
in  no  other  way  can  a  general  acquaintance  with  the  varied  forms 
-of  our  feathered  friends  be  so  easily  and  readily  acquired  as  by  an 
examination  of  a  good  collection  of  properly  arranged  and  label- 
ed specimens.  In  order  to  be  of  any  use  to  the  student,  the 
specimens  must  now  be  moved  from  the  cases,  and  it  is  of  course 
-clear  that  the  more  often  they  are  handled,  the  sooner  will  they 
become  defaced  and  of  less  value ;  and  as  our  collection  is  now 
large  and  valuable,  and  further,  as  a  bird  collection  is  one  of  the 
hardest  to  acquire  on  account  of  the  large  amount  of  labor 
necessary  for  the  collecting,  preserving  and  mounting,  no  pains 
should  be  spared  to  take  the  best  of  care  of  what  we  now  possess. 
Entomology. 

The  committee  on  Entomology  report  a  ver>'  successful  year. 
Over  two  thousand  specimens  have  been  taken  by  members  of 
the  Society.  A  number  of  these  species  are  new  to  science, 
-and  many  are  very  rare. 

Collections  of  New  Brunswick  insects  beneficial  and  injurious 
■to  vegetation  were  shown  at  the  International  Exhibition  shown 
in  St.  John,  and  proved  of  great  interest  to  farmers  and  others. 
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The  committee  on  Botany  report  that  an  outline  of  the  work 
preparatory  to  the  early  publication  of  a  new  list  of  the  plants 
of  New  Brunswick  has  been  drawn  up  by  Prof.  Ganong.  A 
circular  calling  the  attention  of  the  botanists  of  the  province  to- 
the  importance  of  this  work,  and  asking  their  co-operation,  was 
published  in  the  Educational  Review  for  May,  1902.  It  is 
h(^ed  that  the  work  will  be  carried  out  with  as  little  delay  as- 
possible. 

The  past  season  has  witnessed  considerable. activity  in  the 
study  of  the  larger  fungi  of  this  province,  A  list  has  been  pre- 
pared, which  is  being  published  in  this  Bulletin,  embracing  a  large 
-  number  of  species  new  to  the  province,  some  of  which  are  rare. 
There  are  several  workers  in  the  field,  among  them  being  the 
Misses  Van  Hortie,  St.  Andrews,  Mr.  J,  Vroom,  St.  Stephen, 
Mr.  R.  R.  Gates,  Sackville,  Mr.  J.  Moser,  Havelock,  and  Mr. 
and  Mrs.  Hay,  Ingleside. 

Field  Work. 

The  field  work  of  the  Society,  as  a  whole,  was  not  active- 
during  the  past  summer.  By  individual  members  some  very 
interesting  field  work  was  done  in  the  geological  and  botanical 
sections,  and  by  Messrs.  Leavitt,  Mcintosh  and  Rowe  at  their 
summer  camp  on  the  Nerepis ;  by  Mr.  J.  W.  Banks  in  the  vicinity 
of  the  city,  and  by  other  members. 

It  is  doubtful  whether  we  should  give  up  our  summer  camp 
and  field  meeting^,  which  in  the  past  have  been  of  the  greatest 
advantage  to  us  as  a  Society,  in  increasing  our  collections  and' 
giving  an  impetus  to  the  study  of  nature,  especially  among  our 
younger  members.  There  may  be  many  a  boy  or  girl  just 
waiting  for  the  stimulus  that  these  meetings  could  give. 

Generai, 

The   museum   has   been    open   to   the   public   on   Tuesday, 

Thursday  and  Saturday  afternoons.       The  visitors    have    been 

mostly  school  children.       These,  it  may    be  observed,    would 

receive  more  benefit  if  accompanied  by  their  teachers.       The- 
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present  assistant  curator,  Miss  Florence  A.  Hoyt,  has  performed 
her  duties  in  a  very  excellent  manner.  Although  she  has  been 
less  than  a  year  in  the  position,  she  has  made  herself  acquainted 
with  the  details  of  the  work,  which  she  manages  with  skill  and 
with  considerable  executive  ability. 

The  hearty  co-operation  of  the  members  of  the  Ladies'  Asso- 
ciation, and  the  desire  at  all  times  to  further  the  work  of  the 
Society  and  increase  its  usefulness,  call  for  the  hearty  thanks 
of  the  Council.  Our  grateful  acknowledgments  are  also  due 
to  the  press  of  the  city  for  free  publication  of  notices  and  reports 
of  meetings ;  and  to  those  who  have  prepared  papers  to  be  read 
before  the  Society. 

The  outlook  for  the  current  year  is  good.  Our  Society  is 
fairly  active,  and  the  work  done  by  its  members  increasing  in 
usefulness.  There  are  some  few  points  to  be  aimed  at  in  our 
work  for  the  current  year. 

(i)  We  should  increase  our  active,  especially  our  ordinary 
membership. 

(2)  To  carry  out  a  scheme  of  affiliation  by  which  natural 
history  societies  now  in  existence,  and  which  may  in  future  be 
formed  in  the  province,  may  affiliate  with  the  Natural  History 
Society  of  New  Brunswick  as  the  parent  society. 

(3)  To  put  the  library  of  the  Society  in  better  shape  for 
ready  reference  of  its  members. 

(4)  To  join  heartily  in  the  movement  to  celebrate  the  ter- 
centenary of  Champlain's  discovery  of  St,  John,  and  invite  the 
Royal  Society  of  Canada  to  meet  here  on  that  occasion. 

{5)  To  conduct  a  summer  camp,  or  hold  field  meetings  in 
places  where  profitable  and  interesting  work  may  be  carried  on. 

(6)  To  urge  upon  the  New  Brunswick  government  the 
desirability  of  marking  the  bounds  and  laying  out  the  park  and 
game  preserve  in  the  Tobique-Nepisiguit  region. 

Respectfully  submitted, 
G.  U.  HAY, 

Secretary  to  Council. 
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DONATIONS  TO  THE  MUSEUM,  1902. 


d  Docrlption  ol  Gilt. 


Mar. 
Oct 


Miss  Wetmore. 
S.  C. 


I    fossil   shark's   teeth.    Ashley   i 


Mrs.  M.  L.  Whitney.    Fish  scale  (of  Tarpon). 
Colonel  A.  Markham.    Charts  of  the  colony  of  Demarara, 
Dr.  G.  F,   Matthew.    Cabmet  of  minerals— collected  and 
arranged  by  the  late  Dr.  Gesner. 

J.  N.  Golding.    A  piece  of  wood  gnawed  by  beavers. 

Dr.  A.  C.  Smith,  Tracadie.    A  pewter  vessel  recently  ob- 
tained from  an  excavation  at  Tracadie. 


Georgie  E.  Currie.    Piece  of  quartz  crystal. 

Miss  Edith  Markham.    Horseshoe  crab  (Limulus). 

Mr.  Alex.  Thompson.    A  quartz  arrow  head. 

P.  G.  Lester,  Nauwigewauk.    Fall  grasses  from  the  inter- 
vales.    ("  Bank  grass.") 
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DONATIONS  TO  THE  LIBRARY,  1902. 


Doxoa'B  Nutt. 


I 


tn  PateoDloloia' 

OnUrio  Dapartmrac  of  AjtriculRira. 
Geoiirapblc  Board  o(  Uuiiids. .. 
me  Roral  BoelMr  of  cr— •- 

Hamilton  SatanUSc  Am 

a«oloK(aal  Hum;  or  Canada 

Wllaoa  OruithsloKtoal  Assoolatloo. . 
OberUnCkiUeBe... 


Q.  ¥•.  Uattbev 


G,U.H»y.Ph.D .... 

Public  Mnaeum 

Dlractor  bf  Buraao  of  Etboologf  . . 

Jidiu  Hopkloi  UalvvnltT 

C.  B.  Commltakiner  of  AjtricuUtliw. . . 

Bootet;  of  Halnral  HiitoiT 


UoTdUbrary.... 

Wbaouln  tiabumi  HI11UH7  Bnciely    . 

Amerloaii  Huaaum  Natural  Hiator]' . . 


Hand  Uat  of  Urda. 
ProceedlBKa. 
ReoordB  aod  Bepoita. 
Reporta  .OaMtW). 
SubaoriptloD  to  *f*'«"Wi 
~      aofSenenn. 

BoDetliia,  Boporta. 


BdltBUn. 

Bevona.  Proccsdlngi,  BuUaUu. 

Proi»edln)(8. 


Oeolotrlcal  eurrej'  Baport. 

Annual  Keport. 

ProHfldiaga. 

Ri-pnU,  Hut. 
Tbe  WIlBOD  BuUatln. 
-uUetln 
Kepprt  of  Paria  Tntamattou 

iDteisatlaDal  Qsoloslcal 


araulara. 

drcnlars,  Bulletlna,  Baporta. 

..BoaiotJiuu. 

Procwdliiaa. 

BuUMiDrifoMa. 

Bullailn. 


Jounal  of  QtOftnjibj. 
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DONATIONS  TO  THE  UBRARY.— Coktisuid. 


DONOB'I  K*»«. 

RimDBHO. 

W«,. 

BcmUiDkkMaadiiHl    fHliwa 

^^^^■'^:z 

Dansipart    

?f«^,:::::: 

m^oc 

OM«»» 

LM^oii.Oot. 

BnllellaB. 

Iteporta. 

I^tuMdlaa  fiecord  of  Sciao«. 

g.1Mrc?eto™"8i«u;:::: 

Totmttd.'.'.'.'.'.. '.'.'.',' 

KaDtnaL 

Hidlfa.  

NOTICE. 


The  Society  has  fur  sale  the  foIlowinK  publications,  which  may  be 
had  on  application  to  the  Secretary : 

Pricb. 

ObacrrntkniB  on  the  Gcblotry  and  Pb'ikal  Character IbIIcs  oI  Newlo|ind)and,  by 

Moses  H.  Pertey,  iS&i.    n  pp. (  o  25 

Hints  on  Metcoroloity,  wkh  Summaries  ai  Ubiervatlons  made  al  St.  John.  N.  B.. 

between  iKjo  and  1B61,  by  Gilbert  Murdocb,  C.E     idfiS-    3S  1>I^ -•  »5 

ThalCam«nndTerra«solNewBrun8wkk.  by  Robert  Chalmers.    1W6.    S  l>P 'S 

Memorial  Sketch  oI  Prof.  C.  P.  Hartl.  byC.  U.  Hay is 

Geoloelcal  Map  olSt.  John.  N.  B..  and  Vicinity,  by  William  D.  Matthew.    iHim 10 

Howtohndlimeot  Hlsh  WmeronlheSl.  fohnRlvcr.  by  A.  W.  Duff id 

tteonomlc  Molluica  of  .Acadln,  by  W.  F.  (lanong.      Bound  In  Cloth.      Excellent 

ofialue  tofiihcryofticiala So 


;vGoo»^lc 


BOLLETIN   OF  TBS  NATURAL   HISTORT  800ICTT. 


OFFICERS   AND  COMMITTEES   OF  THE   NATURAL  HISTORY 
SOCIETY  FOR  1903. 


His  Honor  the  I^ieutenant  Governor,  Honorable  J.  B.  Snowball. 
Council  fok  1903. 
PrMirfe«(— Hon.  J.  V.  Ellis,  LL.  D. 
Vice-Pretidents—G.  F.  Matthew,  H.  G.  Addy,  M.  D. 
Treasurer — A.  G.  Lea^itt. 
Secretary — G.  U,  Hay. 
Librarian— W .  L.  Ellis. 

CuratorsS.  W.  Kain,  J.  W.  Banks,  Wm.  Mcintosh. 
Additional  Members — J.  Roy  Campbell,  James  A.  Estey,  W.  F.  Hatheway. 

Associate  Members'  Branch. 
President— Mi&.  G.  F.  Matthew. 

Vice-Presidenls—Mri.  G.  U.  Hay,  Mrs.  H.  G.  Addy. 
Secretary-Treasurer — Miss  Edith  McBeath. 

Stanmnq  Committee. 
Archaeology— S.  W.  Kain,  Dr.  A.  C.  Smith.  Miss  Jack. 
Botany— G.  V.  Hay.  Prof.  W.  F.  Ganong.  John  Briltain,  James  Vroom. 
Entomology — Wm.  McTniosh,  A.  G.-  Leavitt. 
Finance — A.  G.  Lea.vitt,  J.  Roy  Camplrell.  W.  F.  Hallicway. 
Geology— Dr.  G.  F.  Matthew,  Prof.  L.  W.  Bailey. 
Leclurci—Dc.  G.  U.  Hay.  Dr.  H.  G.  Addy,  Dr.  G.  P.  Matihew. 
Library— Dc.  G.  U.  Hay,  Wm.  Mcintosh,  Dr.  W.  L.  Ellis.  Mrs.  G.  U.  Hay, 

Mrs.  W.  F.  Hatheway,  Mrs.  G.  A.  Hamilton. 
Microscopes— De.  W.  L.  Ellis,  Dr.  G.  G.  Mclvin.  W.  H.  Mowati. 
Ornithology— k.  G.  Uavilt,  Wm.  White,  J,  W.   Banks. 
Press—G.  U,  Hay,  A.  G.  Leavitt,  Wm.  Mcintosh. 

Publications— Di  .G.  F.  Matthew,  S.  W-  Kain,  G.  U.  Hay,  A.  G.  Leavitt. 
Rooms— Dt.  H.  G.  Addy.  Mrs.  G.  F.  Matthew,  Mrs,  G.  U.  Hay. 

Mrs.  W,  S.  Hall. 


;vGoo»^lc 


Ubt  of   MBMBRBS. 


LIST  OF  MEMBERS. 


Fatbon. 
The  Lieulenant  Guvernor. 

UONORAKV    &iEMBERS. 

Bailey,   Pruf.   Loriiig   W„   University  of   N,    B.,   iTedericloci,   N.   B. 

Gaiioiig,   Prof.  W.   F.,    SmilU  College,   Nonhamplcii.   Mass. 

L^flamine,   Mgr,  j.  C.   K Laval   University,  Quebec. 

MaiT,  Prof.  Jolui  E Si.  John's  College,  Cambridge,  G.  U. 

Life  Meubeks. 

Chamberlain,  M Boston,  Mass. 

Hay,  Dr.  Geo.  U. St.  John,  N.  B. 

Hegan,  Ja*.  B.* Charlolielowii,  P.  E.  I. 

Matthew,  Geo.  F.,' St.  John,  N.  C. 

Matthew,  Robi.,* Cicnfiiego*,  Cuba. 

CORRESPONUINU    MeMUEMS. 

Baxter,  Dr.  John Chiiham,  N.  B. 

Brit  tain,  John Fredericton,  N.  B. 

Builcr,  W.  S Bmler.  Queen's  Co.,  N.  B, 

Chalmers,  Robert Ottawa,  Oni. 

Cox,  i>r.  Philip Qialham,  N.  B. 

Duncan,  Dr.  G.  M Baihur.si.  N.  B. 

Duff,  Prof.  A.  W 

Forer,  Henry I-fig'i  Belgiun'. 

Fowler,  Rev.  Prof.  Jas Kingston,  Oni. 

Gilniour,  Dr. Qnacii,  N.  It. 

Gesner,  G.  W New  Y.irk. 

Kirkland,  Dr.  R.  J Grand  Rapids.  Mich. 

London,  Dimcan Lakeville  C<irncr,  N.  R. 

\UcKey.  Dr.  A.   H Halifax.  N.  S. 

MeUuRhlin.  D.  J.  W Grand  Mnnan.  N.  B. 

Mallhcw,  Rev.  C.  R KiiiRsville.  Out. 

Moser,  John Bvittenuit  Ridge.  N.  B. 

Perkins,  Hy.  F McAdam.  N.  B. 

Smith,  Dr.  A.  C Trac.idie.  X.  R. 

Trncman,  G.  J Sackville,  N.  B. 

Vroom,  Jas S(,  Stephen.  N,  B. 

Walker,  Byron  E Toronlo.  Om. 

Wilson,  W.  J Ottawa,  Onl. 

•  Henben  from  Ibc  louodinR  ol  the  Society  In  isei. 


;vGoo»^lc 


t   NATURAL   aiSTOBY   BOClKtV. 


OrdinarV  Meubebs. 


Addy,   H.    Geo,,   M.   D. 
Allen,  W.  Watson 
Banihiil,  Geo.  £. 
Burdett,  W.  F. 
Banks,  J.  W. 
Campbell,  J.  Roy 
Clarke,  a  F. 
Ellis,  Hon.  J.  v.,  LL.U. 
Ellii,  W.  L.,  M.  D. 
Estcy,  James  A. 
Kairweallier,  G.  Eniest 
Fisher,  W.  S. 
Fotheringhajn,  Rev.  T.  F, 
Frink,  J.  H.,  V.  S. 
Gilmore,  A.  B. 
Hall,  Percy  G. 
Hatheway,  W.  Frank 
Howe,  John  D. 
Inches,  P.  R.,  M.  D.  • 
Jones,  Fred.  Caverhill 
Kingdon,  Right  Rev.  Dr. 
Kain,  Samuel  W. 
Leavitt,   A,   Gordon. 
Markham,    Alfred 
Melvin,  Dr.  G.  G. 


Mo  wait,  Jas. 
Mowati,  W.  H. 
Murdock,  Will.,  C.  E. 
Mcintosh,  W. 
McKinnon,  John 
Paddock,   M,   V. 
Reynolds,  James 
Rowe,  Charles  F.  B, 
Rogerson,  John 
Scammelt,  J.  H.,  M.  D. 
Scovil,  E.  G. 
Seety,  Alfred 
Shewen,  E.  T.   P.,  C  E. 
Skinner,  Hon.  C.  N. 
Starr,  F.   P. 
Stetson,   F, 
Stothard,  Thomas 
Thompson,  Enoch 
Vroom,  Wm.  K 
Walker,  James,   M.  D. 
Wetmore,  Dr.  H.  C 
Wilson,  J.  E. 
While,  W.  W.,  M.D. 
White,  Wm, 


ASSOCIATB  Meubers. 


Abbot,  Mrs,  E.  N. 
Adam,  Miss  Helen 
Addy.  Mrs.  H.  Geo. 
Allen,  Airs.  W.  Watson 
Barker,  Miss  Helen 
Bartlett,  Miss  Kate 
Black,   htrs.   S.    McCuliy 
Brown,  Miss  Ina  S. 
Clinch,   Mrs.  R.  T. 
Cohvell,  Miss   Emma 
Connei,  Miss  E.  Joyce 
Cotter,   Mis^i   Kate  A. 
Dawson,  Miss  J.  C. 
El  kin,  Mrs.  E.  C 
Ellis,  Mrs.  J.  V. 


Erwin,  Mrs. 
Fiske,  Mrs.  Emma  S. 
Fowler,  Miss  Minnie 
Golding,  Mrs.  G.  N. 
Gerow,  Mrs.  Geo.  W. 
Gibson,    Miss   Maud 
Gorham,  Mrs.  T.  C 
Hall,  Mrs.  W.  S. 
Hamilton,  Mrs.  Geo.  A. 
Hatheway,  Mrs.  W.  Frank 
Hay,  Mrs.  Geo.  U. 
Hea,  Miss  Annie  M. 
Holman,   Mrs.   F.   E. 
Holman,  Mrs.  A.  L. 
Hunt,  Miss  Adrians  L> 


;vGoo»^lc 


List  ot  bKUBEBS. 


Associate  Members— <7o»A>twf<^. 


Jack.  Miss  A.  D. 
Johnson,  MiM  Annie  E 
Landiy,  Mrs.  I.  J.  D. 
Lawrence,  Mrs.  J.  M. 
Lawlor,  Miss  Katie  E. 
Leavitt,  Mrs.  E.  T. 
Longmaid,    Miss 
Manning,    Mrs.    Edward 
Matthew,  Mrs.  Geo.  F. 
Matthew,  Mrs.  R. 
Matthew,    Miss   Theodora 
McBeath,  Miss  Edith 
McKcan,    Mrs.    Geo. 
Morrow,  Miss  May  J. 
Murphy,   Miss   Grace 
Murray,  Mrs.  Geo, 
Nannary,  Miss  Mary 
Olive,  Miss  Kate 
Paddock,  Mrs.  M.  V. 
Page,  Mrs.  H.  C 
Price,  Mrs.  G.  B. 
Pricbard,  Miss  Helen 
PaysMi,   Miss  Estella 
Racine,  Miss  L. 
Rankine,  Mrs.  Thos. 


Rpbinson,'  Miss   Eleanor 
Robb,  Miss  Annie  D. 
Rowan,  Miss  Jean 

Salter,  Miss  Laura 
Scholield,  Mrs.  John  K. 
Sharpe,  Miss  M.  C. 
Shaw,  Miss  M.  H. 
Sheffield,  Mrs.  M. 
Smith,  Mrs.   Morton 
Smith,  Mrs.  M.  Barry 
Starr,  Mrs.  R.  P. 
Stetson,  Mrs.  F. 
Stockton,    Mrs.    A.   A. 
Sutherland,  Miss  Jessie  K. 
Stead,  Miss  Frances  M. 
Simms,  Mrs.  T.  S. 
Titus,  Mrs.  F.  R. 
Thomson,  Mrs.  Robert 
Thompson,  Mrs.  Mary 
Travis,    Mrs,    A.    McN. 
Wardroper,  Mrs.  H.  E, 
Warner,   Mrs.  James 
Whitney,    Mrs.  Jas. 
Wright,   Miss 
Yerxa,  Miss  Iva 


;vGoo»^lc 


BULLBTm  OF  THE  KATUBAL   HtSTORt  BOCIBCY. 


FREDERICTON    NATURAL  HISTORY   SOCIETY, 


This  Society  having  become  aHiliated  with  the  Natural  His- 
tory Society  of  New  Brunswick,  the  following  statement  is  here 
presented  ol  its  organization  and  work. 

The  Society  has  been  in  existence  for  seven  years,  and 
at  present  embraces  a  membership  of  about  seventy.  Meet- 
ings are  held  regularly  upon  the  second  Monday  of  each 
month,  excepting  those  of  June,  July  and  August.  Appended 
will  be  found  a  list  of  the  lectures  and  papers  read  during  the 
last  Society  year,  ending  February,  1903. 

During  the  summer  months  field  meetings  are  from  time  to 
time  held  at  interesting  points  in  the  viciiiity  of  Fredericton,  in 
connection  with  which  practical  study  is  made  of  the  city's  en- 
vironment, as  regards  its  topography,  geology,  botany  and  animal 
life. 

Since  the  foundation  of  the  Society,  its  efforts  have  been 
mainly  directed  to  educational  work,  although  that  of  original 
investigation  has  also  been  kept  in  sight.  The  admission  fees  - 
have  been  kept  so  low  as  to  be  merely  nominal,  and  all  meetings 
have  been  freely  open  to  all  sufficiently  interested  to  attend.  As 
a  rule,  the  number  present  has  been  very  gratifying,  and  in  some 
instances  has  exceeded  two  hundred.  Interest  in  the  Society  is 
growing,  and  new  members  are  added  at  almost  every  meeting. 

Recognizing  the  services  being  rendered  to  the  educational 
interests  of  the  city,  the  government  of  the  province  thought  fit, 
during  the  last  year,  to  make  to  the  Society  an  appropriation  of 
one  hundred  dollars,  for  which  suitable  acknowledgment  was 
made.  In  consideration  of  this  grant,  it  was  at  first  thought 
well  to  issue  a  Bulletin  of  Proceedings  and  Papers;  but  in  view 
of  the  limited  number  of  members  engaged  in  original  and 
special  work,  and  the  feeling  that  all  scientific  workers  of 
the   province,     of    which     the    entire     number    is     but     small. 
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should  combine  to  ,  strengthen  and  make  representative  of 
the  science  of  New  Brunswick  a  single  publication,  the 
proposed  plan  was  abandoned,  and  after  full  discussion  an  ar- 
rangement was  entered  into  whereby  the  Fredericton  Society 
should  become  affiliated  with  the  much  older  Society  of  St.  John, 
and  such  papers  of  a  scientitic  and  original  character  as  were 
presented  to  the  former  should,  upon  approval,  be  published  in 
the  Bulletin  of  the  latter.  As  a  result  of  this  arrangement,  an 
original  and  valuable  paper  upon  the  Land  Snails  of  N'cw  Bruns- 
wick, containing  the  first  authentic  list  of  these  interestins;  forms, 
will  appear  in  the  next  Bulletin  of  the  older  Society. 

The  following  is  the  list  of  lectures  and  papers  read  during 
the  past  year: 
March  la— Lectures  on  Ih^  Scenery  and  Flora  of  California,  with  lantern 

April   15.— Ecology  of  our  Native   Plants.     By  E.   C.  Fosler,  Esq. 

May  12.— The  HabiW  of  Clams;  the  Army  Worm,  Ry  Jas,  ^amillon. 
Esq, 

September  15.— Noies  of  a  Summer's  Outing,  or  Notes  on  the  Physio- 
graphy and  Geology  of  the  Northern  liighbndji  of  New 
Brunswick.    By  Dr.  L.  W.  Bailey. 

October  13.— Habits  of  some  of  our  Native  Birds.     Ry  W.  Morse,  Esq. 

November  10. — Italy — illustrated  by  lantern  views.     By  H.  H.  Fergii.ion. 

December  8. — The  Land  Snails  of  New  Brunswick.    By  Geo.  VV.  Bailey, 
(Read  by  title  and  published  in  this   Bulletin). 
Volcanoes,  Foreign  and  Domestic.     By  Dr.  L.  W.  Bailey. 

January  la.— Volcanoes  of  the  Moan,  with  lantern  views.  By  G.  N. 
Babbitt. 

Febriiary  12.  —  Conversations  —  Microscope  Exhibition  —  Presidenl'-s 
Address. 

The  officers  of  the  Society  for  the  current  year  (1903)  arc: 

PretidenI Dr.  L,  W,  Railey. 

Vice-President G,   N,  Babbitt,   Esq. 

Secretary Geo.  .A.  Inch.  Esq, 

Treasurer It.  C.  Foster,  Esq. 

Curator A.  S.  McFarlnnc.  E-iq. 

Members  of  Coundl — The  officers  ex  officio  and 

W.  T.  L.  Reed,  Esq.  Mi«  Ella  Tborne. 

W.  B.  Coullhard,  Esq.  Mr<.  Geo.  A,  Inch. 

Mrs.  Coulthard, 
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NEW   BRUNSWICK   CAVES. 


Bv  L.  W.  Bailev,  LL.  D.,  F.  K.  S.  C. 


(Read  Deccmhcr  i.i.  1903  * 
The  literature  of  New  Brunswick,  scientific  or  otherwise, 
contains  but  few  references  to  caves  as  occurring  within  its 
borders,  a  circumstance  .from  which  the  inference  might  naturally 
be  drawn  that  they  do  not  exist.  Nor  is  the  geological  structure 
of  the  country  very  favorable  to  their  development;  for  while 
considerable  areas  are  occupied  by  limestones,  the  material  in 
which  caverns  in  other  parts  of  the  world  are  most  extensively 
developed,  and  the  Province  possesses  an  extended  coast  line 
open  to  the  undermining  action  of  the  sea,  the  limestones  lack 
that  horizontality  which  is  almost  as  important  as  their  chemical 
nature  in  the  determination  of  extensive  underground  water- 
courses, while  a  considerable  portion  of  the  coast  is  composed  of 
metamorphic  rocks,  which  are  not  only  highly  tilted,  but  of  such 
a  nature  as  to  be  but  little  affected  by  the  attacks  made  upon  them. 
As  a  matter  of  fact,  therefore,  the  Province  does  not  contain  any 
caves  or  caverns  at  all  comparable  with  those  met  with  in  some 
other  countries.  Yet  we  are  not  wholly  without  subterranean 
cavities,  and  some  of  these  are  by  no  means  devoid  of  interest. 
It  is  the  purpose  of  this  paper  to  bring  together,  as  is  being  done 
by  Dr.  Ganong  in  relation  to  other  physiographic  features  of  the 
Province,  such  authentic  facts  relating  to  this  subject  as  the 
writer  has  been  able  to  obtain. 

Sea  Caves. 

Two  sides  of  New  Brunswick  front  the  sea.  one.  the  southern, 
fronting  the  Bay  of  Fundy,  being  about  250  miles  in  length,  while 
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the  Other,  cotnmcmly  known  ,a§  the  North  Shore,  facing  the  Gulf 
of  St,  Lawrence,  is  in  the  form  of  a  crcscentic  curve,  which  is 
somewhat  longer.  On  the  north  the  border  is  also  a  water  oiie, 
that  of  the  Bay  Chaleur  and  Restigouche  river,  but  is  of  minor 
importance  in  the  present  connection.  The  total  coast  line  is 
about  600  miles  in  length. 

On  the  southern  coast  the  shore  is  bold,  the  water  deep,  and 
the  action  of  waves,  tides  and  currents  powerful.  But  as  a  rule 
the  rocks  forming  this  coast  are  either  compact  and  crj'Stalline, 
giving  to  these  agencies  but  little  chance  to  act,  or  they  are  com- 
posed of  schists  dipping  at  high  angles  towards  the  sea  and  form- 
ing steeply  sloping  walls,  from  which  the  waves  are  turned  back 
with  little  excavating  effect.  Hence,  though  the  coast  line  is 
somewhat  broken,  and  in  places  picturesque,  it  seldom  shows 
much  undermining,  or  the  formation  of  any  recesses,  which  can 
fairly  be  designated  as  caverns.  An  exception  to  this  general 
statement  is,  however,  to  be  found  along  certain  portions  of  the 
shore,  where  the  old  pre-Cambrian  schists  have  still  resting  upon 
them,  or  sloping  off  from  them,  strata  of  more  recent  age.  This 
is  to  some  extent  true  along  the  shores  of  Lepreau  Basin  and 
about  Point  Lepreau,  and  again  in  the  vicinity  of  Quaco,  especi- 
ally about  Melvin's  beach,  both  localities  being  in  rocks  of  the 
Lower  Carboniferous  system;  but  the  most  remarkable  illustra- 
tions by  far  are  those  which  occur  in  connection  with  the  rocks 
of  the  same  formation  about  the  head  of  the  Bay  of  Fundy,  ac 
Hopewell  Cape.  Here  a  series  of  coarse  conglomerates,  dipping 
landward  at  a  high  angle,  and  broken  by  numerous  faults,  skirt 
the  shore  for  half  a  mile  or  more,  in  a  series  of  bluffs  one  hundred 
feet  or  more  in  height,  and  owing  partly  to  their  exposed  posi- 
tion, just  where  the  accumulated  energies  of  the  bay  have  their 
maximum  of  power,  and  partly  to  their  ovm  nature  (the  loosened 
pebbles  of  the  rock  adding  enormously  to  the  eroding  action  of 
the  water),  have  been  carved  and  undermined  to  a  degree  not 
often  eqtialled.  Certainly  no  point  on  the  Atlantic  seaboard  of 
America  can  show  more  curious  or  more  impressive  exhibitions 
of  sea-sctilpture  than  are  to  be  found  here.     The  accompanying 
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illustration  will  convey  some  idea  of  their  character,  though  not 
exhibiting  special  features  of  caves.  (See  frontispiece).  Of  these, 
some  are  evidently  the  result  of  simple  undermining;  others  are 
apparently  due  to  the  displacement  and  fall  of  large  sections  of 
rock  now  found  piled  against  the  more  solid  face-wall,  but  with 
considerable  irregular  empty  spaces  between;  while  in  still  other 
instances  it  is  possible  to  work  one's  way  for  several  hundred 
yards  through  passages  shut  in  by  rock  on  either  side,  and  dark, 
except  where  at  times  some  open  space,  a  hundred  feet  or  more 
above  one's  head,  admits  a  feeble  light  to  guide  the  steps.  At 
high  water  and  during  storms  the  waves  must  be  driven  w:th 
great  force  through  some  of  these  passages,  and  it  is  probable  that 
'•  spouting  horns  "  are  sometimes  found,  though  none  of  thes» 
have  as  yet  been  reported. 

Another  tract  in  which  sea-sculpture  has  produced  somewhat 
similar  results,  though  upon  a  scale  of  mtich  less  grandeur,  is 
that  of  Miramichi  Bay.  Here  the  rocks  are  the  grey  sandstones 
and  grits  of  the  coal  formation,  and  their  attitude  is  horizontal, 
conditions  which  have  elsewhere  shown  themselves  to  be  favor- 
able to  cave- production ;  and  it  is  no  uncommon  thing  along  the 
coast  to  find  localities  exhibiting  overhung  recesses,  some  of 
which  are  quite  noteworthy.  At  times  also  here,  as  on  the  Bay 
of  Fundy  shore,  the  partial  falling  in  of  roofs  of  cavities,  or  it 
may  be  the  battering  action  of  the  waves  on  either  side  of  narrow 
promontories,  has  determined  the  formation  of  arches  or  natural 
bridges.  One  of  these,  occurring  on  Miramichi  Bay,  some  fif- 
teen miles  from  Chatham,  is  shown  in  an  accompanying  plate. 

River  Caves. 

Under  this  designation  may  be  included  the  cave-like  excava- 
tions found  in  such  proximity  to  surface  streams  as  to  indicate 
that  they,  in  part  at  least,  owe  their  origin  to  the  action  of  the 
latter.  Here,  again,  the  most  numerous  and  marked  examples 
of  such  wear  are  to  be  found  in  connection  with  the  coarse  sand- 
stmes  and  grits  of  the  coal  formation.     Thus  on  the  Miramichi 
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river,  between  Chatham  and  Bushville,  are  several  places  in  which 
the  bordering  vertical  banks  of  rock  have  been  carved  out  into 
cave-like  forms ;  but  the  most  remarkable  instances  of  such  exca- 
vation, apparently,  are  some  to  be  found  upon  the  northwest 
branch  of  this  stream.  Of  one  of  these  the  late  M.  H.  Perley 
gave  the  following  account  in  a  letter  to  the  N.  B.  Gleaner,  Octo- 
ber 4,  1845,  and  for  a  copy  of  which  I  am  indebted  to  Prof, 
Ganong.    He  says : 

"  While  at  the  Indian  Reserve,  near  the  Big  Hole  on  the 
North  West,  I  lived  in  a  very  curious  and  romantic  cave,  which 
has  been  known  to  the  Indians  for  centuries,  but  of  which  I  never 
heard  until  I  was  shown  into  it.  The  Micmacs  call  the  place 
"  Condeau-iveegan  " — the  "  Stone  Wig^vam."  Its  only  entrance 
is  from  the  water,  under  a  lofty  overhanging  cliff.  The  floor 
of  the  cave  is  (by  measurement)  ten  feet  above  the  level  of  the 
water,  the  height  of  the  uppermost  overhanging  ledge  is  seven- 
teen feet  above  the  iloor  of  the  cave ;  and  the  width  of  the  entrance 
seventy  feet.  Aboi'e  the  side  of  the  cave  a  clear  and  very  cold 
spring  bubbles  up  continually,  and  an  aperture  in  the  roof 
(whether  natural  or  artificial,  I  cannot  say,)  permits  the  smoke 
to  escape  freely.  The  rocks  at  this  place  are  all  sandstones  of 
coarse  grit,  thickly  studded  with  angular  pebbles  of  milky  and 
rose-colored  quartz,  and  the  exceeding  abundance  of  these  crystals 
give  the  place  the  appearance  of  an  artificial  grotto.  The  river 
rushes  swiftly  past  the  entrance,  standing  in  which  some  ver>- 
fine  trout  were  caught.  The  Indians  spear  many  salmon  at  this 
place,  and  they  have  hollowed  out  a  basin  at  the  spring,  in  which 
they  place  the  salmon.  The  coldness  of  the  water  keeps  them 
fresh  for  two  or  three  days." 

The  above  account  is  so  circumstantial,  including  definite 
measurements,  that  one  hesitates  not  to  accept  it  in  its  entiretj'; 
but  considering  the  fact  that  the  locality  has  been  for  years  a 
well  known  and  favorite  fishing  ground,  it  seems  strange  that 
there  should  exist  at  the  present  time  so  much  uncertainty  regard- 
ing it.     Thus  in  connection  with  some  enquiries  made  by  me  of 
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the  late  Col.  Robert  Call,  Sheriff  of  Northumberland  county,  th* 
latter  says  that,  although  some  thirty  years  ago  he  "  went  for 
fishing  very-  often  to  the  Big  Hole,  he  did  not  remember  of  hear- 
ing anything  about  a  cave  "  in  that  vicinity.  .  He  adds,  however, 
that  upon  enquiry,  he  learned  that  there  is  a  cave  there,  and  that 
in  it,  it  is  said,  a  squaw  gave  birth  to  a  child  in  the  night  of  ths 
great  fire  in  October,  1825.  Again  Mr.  George  Brown,  a  resi- 
dent of  Chatham,  and  the  present  owner  of  the  land  and  fishing 
privileges  on  the  northwesterly  side  of  the  Big  Hole,  while  say- 
ing to  Col.  Call  that  he  knew  where  the  cave  is,  and  had  been  in 
it,  felt  confident,  though  without  particular  examination,  that  it 
was  small  compared  with  the  description  given  by  Perley,  adding 
that  he  did  not  think  it  to  be  more  than  fifteen  feet  wide  and  six 
or  seven  feet  in  height,  extending  inwards  quite  a  distance,  and 
narrowing  off  to  a  point  Mr.  Brown  also  says  that  he  knows 
of  another  cave  at  the  Square  Forks  of  the  Sevdgle,  about  ten 
miles  above  the  Big  Hole,  that  the  fishermen  have  converted  into 
a  smoke  house,  but  this  is  much  smaller  than  that  at  the  Big 
Hole.  Finally  Dr.  Nicholson,  of  Chatham,  in  a  letter  to  Prof. 
Ganong,  referring  to  the  latter  cave,  says  that  it  is  known  there, 
and  that  Perley's  description  is  accurate. 

Caves  Resulting  from  Subterranean  Drainauk. 

In  the  case  of  all  the  excavations  noticed  above,  the  results 
have  been  due  almost  exclusively  to  mechanical  action,  the  wear 
of  waves,  tides,  or  river  currents,  and  only  in  rare  instances  arc 
the  holes  shut  out  from  the  light  of  day.  We  may  now  consider 
some  cases  which  are  truly  subterranean,  and  which  owe  their 
origination  not  wholly,  or  even  principally,  to  mechanical  wear, 
but  largely  to  the  soJvent  power  of  water. 

The  materials  capable  of  being  acted  upon  by  water  in  the 
way  of  solution  to  an  extent  sufficient  to  produce  noticeable 
cavities  are  limited  to  three  or  four,  viz.,  salt,  gj-psum,  limestone 
and  dolomite. 

Where  beds  of  rock-salt  occur,  their  removal,  whether  the 
result  of  natural  or  artificial  agencies,  necessarily  tends  to  pro- 
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duce  cavities  corresponding  to  the  material  removed ;  but  though 
saline  springs  are  found  at  a  number  of  places  in  New  Brunswick 
(mainly  in  the  Lower  Carboniferous  system  of  Kings  county,  as 
near  Sussex  and  Salt  Spring  Brook),  no  actual  beds  of  rock-salt 
are  known  to  exist,  and  the  land  in  their  vicinity  gives  no  indica- 
tion of  the  existence  of  considerable  cavities. 

In  the  vicinity  of  gypsum  beds  the  case  is  different.  Large 
deposits  of  the  latter  occur  near  Hillsborough,  in  Albert  county, 
in  the  parish  of  Upham.  in  King's  county,  and  on  the  Tobique 
river,  in  Victoria  county ;  and  in  each  of  these  cases  the  district 
immediately  surrounding  the  deposits  is  remarkable  for  the  evi- 
dences of  removal.  These  are  usually  in  the  form  of  pits  or  sink 
holes,  though  subterranean  passages  also  exist.  Near  the  plaster 
beds  of  Hillsborough  the  ground  is  honeycombed  with  these 
vertical  holes,  so  closely  aggregated  in  places  and  with  such  nar- 
row intervening  walls  as  to  make  passage  across  both  difficult 
and  dangerous. 

Mr.  C.  J.  Osman,  M.  P.  P.,  manager  of  the  Albert  Manufac- 
turing Company,  informs  me  that  he  has  seen  them  fully  forty 
or  fifty  feet  deep,  while  in  places,  where  they  are  covered  with 
surface  deposits,  they  are  sometimes  very  large,  extending  in 
diameter  fully  one  hundred  feet,  with  a  depth  of  forty  to  fifty  feet. 
He  adds  that  the  plasler  lands  are  covered  with  such  depressions. 
and  they  are,  without  question,  the  result  of  the  percolation  of 
water  through  seams  and  fissures  in  the  rock.  These  waters  are 
sometimes  seen  issuing  as  springs  of  considerable  volume  below 
bluffs  of  gypsum  rock,  but  as  a  rule  the  outlets  are  on  the  surface 
of  the  lower  lying  lands  at  the  foot  of  the  plaster  hills.  Even 
here  Mr.  Osman  has  foimd  evidence  of  subsidence  in  what  might 
be  taken  to  be  the  extreme  low  level  for  drainage,  and  showing 
that  there  are  still  deeper  subterranean  passages.  At  what  is 
known  as  the  "  Sajre  quarry."  where  a  good  deal  of  underground 
work  has  been  done.  Mr.  Usman  has  foiuid  evidences  of  old 
water-courses,  which,  as  he  thinks,  must  be  at  least  sixty  jr 
seventy  feet  below  the  original  water  level  of  the  little  lake  which 
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is  one  of  the  peculiarities  of  that  quarry ;  the  water  having  been 
fomierly  discharged  by  outlets  through  the  underlying  limestone 
and  thence  to  the  bed  of  the  river. 

It  is  in  connection  with  these  gypsum  deposits  that  the  ice 
pits  and  the  subterranean  lake  referred  to  by  Prof.  Ganong  in 
Bulletin  XXI  occur,  both  of  which  have  been  visited  by  the 
writer,  and  in  one  of  which  he  found  several  feet  of  snow  in  the 
latter  part  of  July,  Of  the  underground  lake.  So  called,  on 
Demoiselle  creek,  Mr.  Osman  has  kindly  furnished  me  with  the 
following  description : 

■"  The  gypsum  deposit  in  which  the  depression  occurs  pre- 
sents a  high  front,  probably  90  or  100  feet  high,  of  anhydrite, 
containing  some  seams  of  hydrous  gypsum,  to  a  very  limited 
extent,  and  at  the  base  of  this  wall  of  hard  rock  the  little 
Demoiselle  brook  ripples  peacefully  along.  At  the  back  of  this 
wall  of  anhydrite,  more  or  less  hydrous  gypsum  has  been  found, 
but  not  to  any  large  extent,  as  immediately  to  the  back  of  it  red 
marl-like  limestone  and  conglomerate  has  been  exposed  after 
limited  operations;  but  a  certain  wash  has  taken  place,  or  per- 
haps solution  of  the  soft  rock,  which  eventually  resulted  in  find- 
ing an  outlet  for  the  water  collected  in  the  pocket  so  created 
through  one  of  the  seams  of  soft  gjpsum  In  the  anhydrite  wall, 
■  and  eventually  emptied  into  the  Demoiselle  brook,  wearing  away 
as  it  went  more  or  less  of  the  soft  gjpsum.  and  making  this 
underground  cavern  probably  about  forty  feet  in  width  and  about 
200  feet  in  length.  Without  taking  any  levels.  I  think  the  level 
of  the  water  rimning  through  this  cavern  is  pretty  nearly  thi; 
same  as  the  water  in  the  brook,  as  at  the  point  where  it  is  deepest 
it  is  very  still,  although  there  is  some  current  in  it.  Therefore, 
I  surmise  that  the  present  source  of  this  little  basin  of  water  is 
from  up  the  brook,  and  that  it  flows  in  at  the  upper  end  and  out 
to  the  brook  again  at  the  lower  end. 

"  As  near  as  I  can  estimate,  it  is  perhaps  fifty  or  sixty  feet 
from  the  level  of  the  plaster  heads  at  the  back  of  the  hard  face 
and  down  to  the  surface  of  the  water  in  the  little  lake,  and  in 
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reaching  it  the  climb  from  the  level  of  the  brook  is  about  the 
same.  The  whole  roof  of  the  cavern  is  anhydrite,  and  very  little 
soft  gjpsum  has  apparently  been  exposed  by  the  action  of  the 
water.  Heretofore  its  chief  interest  has  been  its  picturesque 
surroundings.  These  have  been  more  or  less  destroyed  by  cut- 
ting of  trees,  and  permitting  the  earth  dumps  made  in  quarrying 
plaster  to  run  down  the  slope  near  to  the  little  lake." 

The  third  material  favoring  removal  by  the  combined  mechani- 
cal and  solvent  action  of  water  is  limestone  or  dolomite.  It  is  in 
rocks  of  this  nature,  as  in  Virginia  and  Kentucky,  that  the  most 
extensive  and  remarkable  caverns  of  the  world  are  to  be  found. 
In  New  Brunswick,  limestones  and  dolomites,  intimately  asso- 
ciated, form  extensive  deposits  in  St.  John  and  Charlotte  coun- 
ties, and  have  been  largely  removed  from  the  time  of  the  first 
settlement  of  the  countrj',  while  in  other  parts  of  the  Province, 
limestones,  usually  less  pure,  are  met  with  alike  in  the  Silurian, 
Devonian  and  Lower  Carboniferous  systems.  In  each  of  these, 
but  especially  the  latter,  caves  and  subterranean  passages  are  to 
be  met  with. 

Of  the  caves  connected  with  the  Lower  Carboniferous  lime- 
stones, the  most  remarkable  known  to  me  are  found  about  the 
tributaries  of  Hammond  River,  in  Kings  coimty.  One  of  these 
was  partially  explored  by  the  writer,  many  years  ago,  in  company 
with  the  late  Prof.  C.  F.  Hart,  but  beyond  the  fact  that  we  pene- 
trated several  hundred  feet,  I  am  unable  now  to  recall  anything; 
definite.  Another  cave,  in  similar  hmestones,  was  also  visited  by 
us  near  the  Coverdale  river,  in  Albert  county,  and  may  be 
specially  noticed  as  containing  bones  apparently  of  the  deer  or 
moose,  the  only  relics  of  this  kind,  so  far  as  known  to  the  writer, 
thus  found  in  \ew  Brunswick.  It  may  be  that  ;n  this  same  for- 
mation occurs  the  cave  referred  to  in  the  following  letter  from 
Dr.  B.  S.  Thome  to  Prof.  Ganong: 

"  About  one  and  a  half  miles  from  Havelock  Comer  there  is 
a  stream  which  runs  underground  for  about  one  mile,  and  forms 
'  ice  caves,'     My  son.  Dr.  Van  B.  Thome,  a  number  of  yea's 


;vGoo»^lc 


!EB.  163 

■ago,  took  a  line  and  light  and  went  in  about  300  yards,  and 
brought  out  a  large  lump  of  ice  in  July."  tit  does  not  state  the 
nature  of  the  rock  in  which  the  excavation  occurs. 

In  connection  with  the  subject  of  caves  in  the  Lower  Carboni- 
ferous rocks,  the  mode  of  occurrence  of  the  manganese  deposits 
in  Kings  county,  especially  about  Markhamville,  is  interesting 
and  suggestive.  Desiring  some  reliable  data  upon  the  subject, 
I  applied  to  Col.  Alfred  Markham,  former  manager  of  the 
Markhamville  manganese  mines,  and  from  him  have  teamed  the 
following  particulars : 

(i)  "I  have  found  caverns  at  Markhamville  and  at  Dutch 
Valley,  in  King's  county.  Those  exp!ored  by  me  were  very 
irregular  in  size  and  shape.  They  had  all  more  or  less  water 
running  through  them,  some  of  them  opening  to  the  surface  on 
the  sides  of  ravines  having  small  entrances  and  opening  out  into 
irr^fular  chambers  ten  to  fifty  feet  wide  and  six  to  twenty  feet 
high,  narrowing  again  into  small  passages,  while  some  of  them 
showed  manganese  in  small  irregular  patches  imbedded  in  the 
rock  at  sides,  top  and  bottom." 

(2)  "  Other  caves  were  closed  by  earth  from  the  outside, 
and  were  opened  by  my  workmen  in  driving  drifts  into  them  in 
search  of  manganese." 

{3  "  I  do  not  think  that  the  deposits  of  manganese  came  by 
filing  caves  previously  formed,  because  in  most  cases  the  rock 
■surrounding  pockets  of  manganese  is  impregnated  with  ore  so 
intimately  mixed  that  they  must  have  been  deposited  at  the  same 
time.  Yet,  on  the  other  hand,  1  have  taken  small  nodules  of 
liigfa-class  ore   (pyrolusite)   like  taking  a  nut  out  of  its  shell." 

(4)  "  I  have  not  found  any  evidence  to  warrant  the  state- 
ment that  manganese  was  deposited  from  an  aqueous  solution. 
I  should  add  that  the  manganese  oxide  is  not  found  exclusively 
in  rock  formation.  I  have  taken  hundreds  of  tons  out  of  the 
alluvium,  sometimes  under  more  than  ten  feet  of  earth." 

Regarding  temperature  in  the  caves.  Col.  Markham  adds: 
■"  In  some  of  the  caves  which  I  have  examined,  I  have  found  ice 
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in  the  month  of  July,  and  one  immediately  in  rear  of  my  house 
at  Markhaniville,  which  is  a  narrow  sHt  in  the  rock,  into  which 
a  boy  can  crawl  fifty  feet  or  more,  delivers  a  small  stream  of  pure 
ice-cold  water  alt  the  year  round,  the  volume  of  which  is  not 
much  affected  by  heavy  rains.  The  hill  above  it  rises  probably 
200  feet  in  500  yards." 

This  is  not  the  place  in  which  to  discuss  at  length  the  origin 
of  manganese  beds,  but  the  observations  of  Col.  Markham  seem 
to  point  strongly  to  the  ctxiclusion  that  they  are  residual  deposits, 
not  conveyed  to  their  present  site  by  the  action  of  solvent  waters, 
thus  filling  up  pre-existing  caverns,  but  left  in  a  concentrated 
condition  by  the  removal,  through  solution,  of  the  limestone  beds- 
originally  containing  them,  a  process  similar  to  that  by  which 
large  beds  of  ferriferous  dolomite  have  in  some  parts  of  the  world 
become  replaced  by  extensive  deposits  of  limonite. 

I  am  not  aware  of  the  existence  of  any  noticeable  caves  or 
cavities  in  the  limestones  of  the  Silurian  system.  The  fact, 
however,  observed  at  Grand  Falls,  that  a  stream  of  considerable 
volume  discharges  into  the  gorge  from  the  face  of  the  cliff,  only 
a  few  yards  below  the  face  of  the  cataract,  indicates  that,  where 
circumstances  are  favorable  to  their  production,  subterranean 
channels  exist. 

In  the  pre-Cambrian  limestones  and  dolomites  of  St.  John 
and  Charlotte  counties,  cavities  of  small  size  have  been  frequently 
laid  open  in  the  course  of  quarrying  operations.  At  other  points 
indications  of  subterranean  cavities  are  to  be  found  in  the  hollow 
sound  beneath  the  tread  of  the  feet,  or  the  fact,  illustrated  in  some 
of  the  limestone  hil!s  about  Brookville,  that  holes  exist  in  which, 
if  stones  be  introduced,  these  may  he  found,  as  indicated  by  the 
sound,  to  drop  for  considerable  distance  before  striking  bottom. 
Prof,  Ganong  informs  me  that,  as  a  boy.  he  was  acquainted  with 
a  good  cave  in  the  rear  of  Lil>-  Lake,  near  St.  John,  the  dimensions 
of  which  he  cannot  now  recall.  Bui  probably  the  most  interest- 
ing excavation  occurring  in  these  limestones  is  that  of  Oliver's 
cave,  so-called  on  the  Sandy  Point  road,  about  two  miles  fron» 
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St.  John.  It  is  evidently  an  old  undei^ound  water  course,  now- 
left  dry  by  the  drainage  passing  in  another  direction,  and  is  of 
considerable  size,  but  as  it  is  fully  described  ebewhere  in  this 
Bulletin,  it  will  not  be  necessary  to  further  refer  to  it  here. 

In  concluding  this  branch  of  the  subject,  a  mere  reference  may 
be  made  to  the  pot-holes  found  in  several  of  our  rivers,  especially 
in  the  vicinity  of  the  falls,  and  which,  though  hardly  falling-  under 
the  designation  of  caves,  are  of  related  origin.  By  far  the  finest 
are  to  be  seen  in  the  gorge  of  the  river  below  the  Grand  Falls  of 
the  St.  John,  where  they  are  of  all  sizes,  the  largest  attaining  a 
depth  of  thirty  feet,  with  a  diameter  of  sixteen  feet  at  the  top, 
widening  at  the  bottom.  The  latter  is  usually  occupied  by 
rounded  pebbles  of  hard  rocks,  the  whirling  of  which  by  the 
tumultuous  waters  has  been  the  main  agent  in  their  formation. 
On  the  Nepisiguit  river  vertical  pot-holes,  large  enough  to  conceal 
a  man,  are  found  below  the  Pabineau  falls,  where  the  rock  is  a 
hard  granite.  On  the  PoUet  River,  near  Elgin,  in  Albert  county, 
the  Gordon  Falls  have  below  them  numerous  pot-hoies  in  Lower 
Carboniferous  conglomerate,  and  evidences  of  subterranean  cur- 
rents are  very  noticeable. 

In  none  of  the  instances  of  cave- formation  alluded  to  above 
has  any  reference  been  made  to  the  occurrence  of  stalactites. 
Nor  are  these  known  to  occur.  But  at  certain  points  along  the 
border  of  the  Tobique  river,  in  Victoria  county,  are  somewhat 
extensive  deposits  of  loosely  branching  coralloidal  or  slaTactitic 
limestone,  of  Lower  Carboniferous  age,  while  the  hollow  sound 
produced  by  walking  over  them  would  indicate  the  existence  of 
cavities  beneath.  In  the  same  vicinity  are  remarkable  examples 
of  fossil  tree  tnmks.  evidently  petrified  by  the  agency  of  calcare- 
ous solutions. 

C-^VES  OR  Cavities  of  Uncertain  Origin. 
Under  this  head  I  would  include  a  number  of  instances    in 
which  caves  or  cave-like  spaces  occur,  and  which  are  not  obviously 
due  to  the  agencies  heretofore  described,  and  some  of  which  can- 
not be  thus  explained. 
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Among  these  I  may  first  refer  to  a  series  of  so-called  caves 
occurring  along  the  course  of  Corbett's  brook,  a  small  tributarj- 
of  the  St.  John  river  just  below  Fredericton.  At  the  point 
where  they  occur  the  brook  occupies  a  well-marked  and  narrow 
valley,  both  sides  of  which  are  somewhat  abrupt,  while  that  to 
the  north  is  for  a  quarter  of  a  mile,  or  more,  bordered  by  a  series 
of  bluffs,  which  here  and  there  show  steep  or  nearly  vertical 
masses  of  rocks.  These  arc  the  grey  sandstones  and  conglomer- 
ates of  the  coal  formation,  probably  representing  its  lower  mem- 
ber, the  millstone  grit.  They  are  of  course  well  stratified,  and 
their  attitude  horizontal,  a  feature  made  conspicuous  in  places  by 
the  extent  to  which  certain  beds  are  made  to  project,  sometimes 
as  much  as  ten  or  fifteen  feet  from  the  general  face  of  the  rock 
wall.  In  other  places  large  blocks  of  rock  are  confusedly  piled 
against  the  same  wall,  as  though  they  had  been  dislodged  from 
the  latter  by  some  powerful  agency.  Thus  a  variety  of  cavernous 
spaces  have  been  produced,  now  the  abode  of  numerous  porcu- 
pines, the  excreta  of  which  cover  their  floors.  In  one  instance 
a  cavity  of  this  kind,  having  a  small  entrance,  is  sufficiently  large 
within  to  accommodate  not  less  than  fifteen  persons.  Others  are 
remarkable  for  their  narrow  cleft-like  character  and  for  their 
parallelism  with  the  general  face  of  the  bluflfs. 

It  might  at  first  seem  probable  that  the  conditions  above  de- 
scribed would  find  a  ready  explanation  in  the  wearing  action  of 
water,  and  would  be  comparable  with  those  already  described  as 
due  to  this  agency  along  the  sea-coast.  But  apart  from  the  fact 
that  Corbett's  brook  is  altogether  too  insignificant,  at  least  in  its 
present  state,  to  determine  much  mechanical  wear,  it  is  to  be 
noted  that  the  site  of  the  caves  is  removed  several  rods  from  the 
present  course  of  the  stream,  besides  being  twenty  or  thirty  feet 
above  its  level.  The  direction,  also,  of  many  of  the  rifts  and 
cavities,  running  in  for  considerable  distances  from  the  face  of 
the  rock,  and  at  right  angles  to  the  latter,  is  opposed  to  the  view 
that  running  water  alone  has  been  concerned  in  their  production. 
Finally  it  is  to  be  noticed  that  at  several  places  in  the  uplands 
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to  the  north  of  the  brook,  and  in  some  instances  several  rod» 
distant  from  the  latter,  the  ground  shows  narrow  vertical  rents 
or  rifts,  similar  in  character  and  direction  to  those  near  the  brook, 
from  one  to  two  feet  in  width,  and  of  unknown  depth,  but  cer- 
tainly twenty  feet  or  more.  When  seen  by  the  writer,  in  early 
June,  they  were  partially  filled  with  snow. 

Reviewing  these  facts,  it  would  seem  probable  that  the  pro- 
jection of  rock-roofs  and  c(wsequent  formation  of  grottoes,  or 
miniature  caves,  to  which  reference  has  been  made,  may  best  be 
explained  as  the  result  of  rock  decay  in  soft,  easily  disintegrated 
strata  overlaid  by  more  massive  and  enduring  beds,  the  agency 
of  disintegration  being  mainly  that  of  frost.  The  same  explana- 
tion would  account  for  the  resting  of  large  blocks  at  various 
angles  against  the  rock  face,  they  being  merely  masses  which 
have  fallen  as  their  support  has  been  removed.  But  for  the  rift- 
like fissures,  some  other  explanation  is  reqiiired,  and  none  seems 
so  probable  as  that  they  are  due  to  differential  movements 
and  possibly  to  earthquake  shocks.  As  to  their  time  of  origin, 
it  would  seem  improbable  that  they  are  pre-Glacial,  as  otherwise 
they  would  naturally  be  completely  filled  with  drift — a  view  which 
is  strengthened  by  the  overhanging  projections  above  the  caves, 
which,  under  the  weight  of  a  superincumbent  heavy  weight  of 
ice,  would  certainly  have  been  broken  off. 

As  connected  with  this  subject,  it  is  interesting  to  notice  the 
evidences  elsewhere  observed  of  differential  movements  in  the 
rocks  of  the  millstone  grit  formation,  and  of  extensive  under- 
ground drainage  as  associated  with  the  latter.  For  not  only  do 
faults  abound,  but  in  connection  with  boring  operations  under- 
taken for  the  discovery  of  coal,  evidence  has  repeatedly  been 
found  of  cavities  or  fissures  of  considerable  size  many  feet  below 
the  surface.  Thus  at  Newcastle,  Queens  county,  the  diamond 
drill,  at  a  depth  between  one  hundred  and  two  hundred  feet, 
suddenly  dropped  several  feet,  and  upon  withdrawal  was  follow- 
ed by  a  fountain  of  water,  several  feet  high,  which  continued  to 
play  for  many  months,  and  similar  phenomena  have  been  observed 
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elsewhere.  It  has  also  been  stated  that  in  the  vicinity  of  the 
Penniac  stream,  a  branch  of  the  Nashwaak,  in  York  county, 
vertical  holes  in  the  Carboniferous  sandstone  exist  of  such  a 
character  as  to  permit  of  a  man  being  lowered  into  them  to  a 
depth  of  fifty  feet  or  more.  In  the  Corbett's  brook  region,  near 
Fredericton,  but  at  a  ccmsiderable  distance  frcwn  the  caves  de- 
scribed above,  is  a  remarkable  depression,  the  origin  of  which 
is  problematical.  It  is  said  to  be  in  the  general  shape  of  a  square, 
with  vertical  rock  walls  or  faces,  each  about  fourteen  feet  wide 
and  about  fourteen'  feet  deep.  The  bottom  of  the  depression  is 
filled  with  earth,  on  which  small  trees  are  growing. 

In  the  fissured  or  cavernous-like  character  presented  by  the 
millstone  grit  formation  of  New  Brunswick,  this  recalls  that  of 
the  same  formation  in  portions  of  Kentucky,  Virginia  and 
Tenessee,  where  similar  holes  abound  in  the  escarpments  of  , 
stream  valleys,  and  are  known  as  "  rock-houses."  There  is  no 
evidence  of  their  having  been  employed  in  New  Brunswick  for 
human  occupation,  unless  it  be  in  the  case  of  the  big  cave  on  the 
Northwest  Miramichi  already  described. 

I  have  been  informed  that  in  a  deposit  of  apparently  recent 
origin  on  the  northern  side  of  Swan  Creek  lake,  in  Sunbury 
county,  there  occur  several  curious  holes.  The  bluff  is  about 
forty  feet  hi^,  and  is  composed  of  a  hard  clay,  filled  with  a  great 
variety  of  pebbles.  The  holes  run  in  horizontally  at  least  eight 
or  ten  feet,  the  openings  being  about  two  feet  wide.  In  front  of 
these  openings  is  a  narrow  ledge,  or  path.  It  is  said  that  these 
hcAes  are  the  homes  of  raccoons,  and,  by  their  appearance,  they 
being  quite  round  and  smooth,  it  looks  as  if  they  had  been 
actually  hollowed  out  by  these  animals. 

To  the  above  notes  may  be  added  the  following,  kindly  fur- 
nished by  Prof.  Ganong,  and  which  may  at  least  suggest  points 
for  further  exploration: 

From  Mr.  W.  E.  S.  Flewellmg,  Waterford,  Kings  Co. 

"  A  noted  ice  cave  near  the  village  of  Waterford,  where  ice 
keeps  all  summer.  Eight  deep  holes  or  bottomless  pits  two  or 
three  miles  from  village." 

\ 
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From  the  Postma^er  at  LynnReld,  Charlotte  Co.,  N.  B. 

"  Goat  Brook  is  an  underground  stream  for  some  distance." 

From  George  Draper,  Postmaster,  Campbell  Settlement, 
York  Co. 

"  There  is  a  place  in  Waterville  that  is  very  good  limestone, 
and  in  one  place  there  is  a  hole  that  if  one  throws  a  stone  into  it, 
they  can  hear  it  rattle  down  as  if  it  went  from  one  to  two  hund- 
red feet."  [The  limestones  of  Waterville  are  Silurian  limestones, 
containing  remains  of  encrinites.  The  writer  has  examined 
them  several  times,  but  heard  nothing  of  the  hole  referred  to.] 

From  Mr.  W.  R.  McMillan,  lacquet  River,  Gloucester  Co. 

"  There  is  supposed  to  be  an  underground  lake  or  deep  stream 
in  Archibald  Settlement.  A  number  of  years  ago  a  man  was 
digging  a  well,  and  at  the  depth  of  about  eighteen  feet  the  bottom 
fell  out,  leaving  him  standing  on  a  ledge  of  rock.  He  tried  a 
pole  around,  and  could  not  reach  any  sides  or  bottom  to  the 
water.  Two  or  three  years  ago,  when  boring  for  water  on 
higher  ground,  about  300  yards  away,  a  pond  of  water  was  struck 
at  what  was  supposed  to  be  the  same  level  as  the  other." 

From  Mrs.  Noble  Beotty,  of  French  Village,  Kings  Co. 

"  On  the  top  of  a  mountain  facing  French  Village  there  is  a 
cave,  locally  known  as  '  Adam's  Oven.'  It  can  be  entered  by  an 
opening  on  its  side,  and  egress  may  be  made  by  a  somewhat 
similar  opening  in  the  top.  About  three  miles  from  here,  on 
Charles  Darling's  property,  there  is  a  very  similar  cave.  It  has 
a  square  entrance.  The  cave  itself  is  very  long,  and  has  certainly 
been  formed  by  nature." 
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.  NOTE-ON  ■OLIVER'S-CAVE. 


By  G.  F.  Matthew,  LL.  I).,  F.  R.  S.  C. 


■  ^mewhere  in  the  "  sixties  "  the  finding  of  a  cave  on  Howe's 
(now  called  Sandy  Point)  road  w^  an^j^ced  in  St.  John,  the 
disc6very  having  been  rn^ile  by  _a  jnan  naniied  Oliver,  living  in 
the  parish  of  Portland  (now,  incorporated  with  St.  John). 
■  .  At  that  time  the  I^atural  (ilstory  Spciety ^  of  New  Brunswick 
was  but  recently  formed,  and  two  of  its  .zealous  young  members, 
Messrs.  I.  Allen  Jack  and  Robert  Matthe^Y.  undertook  to  explore 
the  cave,  Tfw  former  of  these  e^nUemen  is  now  dead,  and  the 
latter,  still  a  life  nieiiiber  of  the  Society,  ^s  in  Cuba.  Robert 
Matthew,  or  the  two,  collectivelv,  wroje  an  article  on  the  cave, 
wiiich  was' deposited  with^the  Society  , (but,  which  cannot  now 
be  found).  "With  this  article  he  filed  a  section  of  the  cave,  a 
reduced  copy  of  whicli  is'fi^mished  with|thiSjpote. 

In  later  years  the  entrance  p,f,this  cave^lias  been  blocked  up, 
but  as  the  writer  of  this  note  made  a  visit  to  it  soon  after  its 
discovery  in  company  with'  its  first  explorers,  he  is  able  to  de- 
scribe the  section,  and  s^  sometljin|;  abciut  the  features  of  the 
cave.  ,,•.,,,,;      I, 

'  ,     .DESCRIffTIOP.  of,,th5.,Cavh. 

The' entrance  ii  m  the'  fonri  of  a'  lo*"aTth,  which  may  be 
noticed  in  the  side' of  A  low  Hmi^stone  ridge, '(hit  separates  a  shal- 
low valley  leading  Up  to  Dark  lalle;  f rom  thd  valley  of  Simond's 
brook,  a  smalt  stream  that  discharges  ihto'  thfe'  St,  John  river  at 
Indiantown.  This  Tjrbok  crosses  the  Ssndy  Point  road  a  short 
distance  below  the  site  of  the  cave. 
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Descending  into  the  cave  from  the  entrance  is  a  slope  (A) 
large  enough  for  a  man  to  pass  easily,  and  at  the  foot  of  the  slope 
is  a  landing  with  a  floor  composed  of  fragments  of  rock  that 
have  fallen  from  the  sides  of  the  slope.  Beyond  this  is  a  lo-.v 
passage  (B)  that  gives  access  to  an  ante-chamber  of  the  main 
cavern.  This  ante-chamber  (C)  has  a  flat  floor,  partly  of  loam 
and  partly  of  rock- fragments,  which  have  fallen  from  the  roof 
of  the  cave. 

The  main  chamber  of  the  cave  (D)  is  about  sixty  feet  long 
and  ten  feet  or  more  in  height  at  the  highest  part.  The  floor  of 
this  chamber  is  not  level,  but  slopes  to  the  eastward  and  south- 
ward. This  is  the  most  interesting  part  of  the  cave,  not  only 
because  of  its  size,  but  because  of  the  bats  which,  when  the  cave 
was  discovered,  hung  in  large  numbers  suspended  by  their  claws 
from  the  roof.*  Another  peculiarity  of  this  chamber  was  the 
sljiider  filaments  of  the  rootsof  trees  that  hung  from  the  crevices 
of  the  roof,  and  which  were  attributed  to  the  trees  which  then 
grew  in  a  thick  wood  on  the  limestone  hill  above  the  cave.  The 
section  prepared  by  Mr.  Robert  Matthew  gives  a  thickness  of 
from  fifteen  to  twenty  feet  of  limestone  above  this  part  of  the 
cave,  but  I  do  not  know  whether  the  outline  of  the  surface  shown 
in  the  plan  is  from  actual  survey,  or  only  approximated.  In  this 
chamber  and  elsewhere  in  this  cave,  we  found  stalactites  and  sta- 
lagmites, but  these  were  not  remarkable  for  their  size  or  beauty. 
However,  a  number  were  collected  and  placed  in  the  museum  of 
the  Society. 

Beyond  the  main  chamber  is  a  short  descent  to  a  small  chamber 
(E)  at  a  lower  level;  the  roof  is  hardly  separated  from  the  main 
chamber,  and  the  floor  is  fiat  and  covered  with  loam  or  clay. 
From  this  depressed  level  there  extends  a  low  and  difficult  pas- 
sage (F),  much  obstructed  by  fragments  of  limestone  that  have 
fallen  from  the  roof.  Crawling  through  here  one  comes  to  a 
small  inner  chamber  (G)  that  terminates  in  a  sloping  passage 
(H),  somewhat  similar  lo  the  entrance  passage,  but  smaller  and 
shorter. 
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The  lower  end  of  ihis  sloping  passage  is  filled  with  water 
(I),  which'  bars  any  further  progress  in  the  cave.  This  sloping 
well  of  water  was  sounded  with  a  pole,  but  no  bottom  was  found. 
The  water  in  the  well  was  found  to  stand  at  the  level  of  th* 
alluvial  deposit  which  filh  the  valley  of  Simond's  brook  at  this 
'  point,  and  in  the  alluvium  opposite  the  site  of  the  cave  is  a  weak 
spring,  supposed  to  mark  the  discharge  of  the  cave  drainage. 

Though  there  are  several  small  passages  leading  out  from  the 
sides  of  the  cave,  none  of  these  were  large  enough  for  exploration, 
and  they  seem  to  mark  points  where  contributory  streams  may 
have  entered  the  cave. 

A  partial  examination  was  made  of  the  loam  which  occurs  at 
two  points  on  the  floor  of  the  cave,  for  remains  of  man  or  of 
animal  occupancy.  Nothing  was  discovered  to  show  that 
aboriginal  man  had  ever  used  this  cave  for  residence  or  sepulture. 
Nor  does  it  seem  to  have  been  much  resorted  to  by  beasts  of 
prey;  some  bones  of  a  lamb  were  found,  whose  presence 
in  the  cave  may  have  been  due  to  this  cause ;  and  the  thigh  bone 
of  a  porcupine  {Hystrix  dorsata)  was  also  met  with.  Had  a 
skeleton  of  this  animal  been  found,  it  would  not  have  been  sur- 
prising, as  this  creature  is  jn  the  habit  of  resorting  to  caves  and 
clefts  of  the  rocks. 

Origin  of  the  C.wr^ 

The  origin  of  this  cave  goes  back  to  an  early  period  of  Geo- 
logical history,  since  the  topc^aphy  of  the  neighborhood  has 
been  greatly  changed  since  the  cave  was  formed.  The  cave  is 
evidently  an  old  water  passage,  worn  by  a  strong  current.  That 
it  is  an  old  water-course  is  specially  shown  by  the  tunnel  and 
well  at  its  lower  end.  Hut  now,  except  for  this  well,  the  cave 
is  quite  dry,  and  no  water  from  a  distant  source  flows  through  it. 

A  shallow  valley  coming  westward  from  the  direction  of  Dark 
lake  (a  small  pond  a  few  hundred  j'ards  away)  runs  by  the 
mouth  of  the  cave,  but  this  valley  is  also  dry,  and  it  is  necessary 
to  postulate  a  barrier  in  this  valley  west  of  tJic  cave's  mouth,  to 
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ttttti  into  "the' cave  any  stream  which  might  have  come  down  this 
valley  .in  former,  tunfis.),    ;  n  v.-.  r.i  ■■t\''. 

, .-  Tbat  thexS'Ve'is.pre-Gl^cial  InrStBiDfigili'is  very  evident  since 
the.  outlet  .i&.  now  dioked  with  'Glacial  idcposits ;  how  much  older, 
it  would  be.  difficult  toisay ;  lltit<itt  leaet/tMs  may  be  said,  that  the 
t<ppograpliy  of  the  dfetnicti  wher«ntibe'CB«riits  situated,  has 'been 
greatly.  ,changed,-sinee  the  eav«iwa9  ientm&P 

->  "  --WTStER"G?ufiT?L'iN"a^'¥yE  Cave. 

Occasionally  in  mid-winter  a  striking  ^f)(ctacle  may  be  seen 
at  the  mouth  of  the  c^ye.^  ,,7i^ifr  J'(ftr"i*iffi  ^^owi*^  o"*  of  ^~ 
cave, condepses  its.moistUK^^aQ.t^p  FWMp  *  deposit  of  hoar-frost, 
that  in  ^still  weatl^ei;  .liapfi*,  pqiident  liiffitiif  Qurtain  from  the  roof  at 
the  entrance.  Tpjiep/this  cafiLt^i-M-.^Uri^ ^beauty,  one  needs  to 
go  inside  the  slppjflg  dssce»t,mtOrith«  qajY*:aBd  look  out  through 
the  entrance  cat. a  bngbt  gunny  aftecnopnithe  western  sun  then 
lights  up  this  cut^ain  $0  thftt.i^  beqomes  fi.-nmss  of  brilliant  silver 
spangles,  whJch,  iks,the^slu^goe^,do,wsl>  b^eovee  varied  with  rain- 
bow tints.  Ihu^.oDld,weaA«r,^StiI}  aM^taijdi*  western  sun,  give 
a^  added  wptprvbeuHty  tP  OUv^Ffs  cax^f,  y'.'y.> 

The  following  are  the  lengths  of  different  parts  of  the  cave  :* 

(A)  Slope  at  the  entrance 32  feel 

Landing  at  the  bottom  of  the  slope. 8  " 

(B)  Passage  to  antechamber 16  " 

(C)  Aniephaipber  of  the  nj^i^  ^^yef;tt,(4atr/ijam  floor) 24  " 

(D)  Main  chamber  of  ihe  cave,   -■.    f,  :,■    ■-■-  \y *  " 

(E)  Small  chamber  at  a  "lowefleverwiih  loamTloor, 16  " 

(F)  Low  passage'to  toier 'ohaifiB*K  .■:■'.'■: '1'?  .".";' 13  " 

(G)  Inner -chambarof  cave,.  ..".I'o.  .1,.    .J'T.'>i'^'.- 34 

(H)     Slope, to  tbe  well,  At  piA.pf  eaifft  ..  .,■  ■  .-■■'■ 20    " 

(D  .  Well'slopinj  soutlifvan),^deEt.h,uiikno^o,  .,.^ ,... 

Measared'leiigiK  of  cav^V'--  '—    ■■.,''',  ", *'^ 


•Th.M  niMsorBiilwiW  »'.1  btui  m  Ifte  plm,P'-l''e  fi»»«  «*dt  by  Mr.  Robetl  M.ti 
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ARTICLE   111, 


UPON    ABORIGINAL    PICTOGRAPHS    REPORTED 
FROM    NEW    BRUNSWICK. 


By  W.  F.  Ganonc. 


So  far  as  I  have  been  able  to  ascertain,  there  have  been  re- 
ported from  New  Brunswick  only  four  aboriginal  pictogjaphs,* 
real  or  supposed,  as  follows : 

(i)  The  pictures  upon  wood  indicating  a  portage-path  and 
a  dangerous  fall,  described  by  Gesner  in  his  New  Brunswick, 
page  112.  These  have,  of  course,  disappeared,  and  no  others  of 
the  kind  are  known. 

(2)  The  well-known  carved  stone  medallion  found  near  St. 
George  in  1863,  and  now  in  the  museum  of  this  Society.  Its 
origin  is  doubtful,  and  the  probability  is  that  it  is  not  of  Indian 
workmanship.** 

•Exclodlngcatvlngl.  »uch»ilhaldMcrihpdby  D(.Ci,  F.  Mallhew  In  Ihe  SmilAr«Hia« 

X4fart,  (ot  l8il,  p.  (i7»-673.  "i'h  *"'- 

"  A  bibliography  ol  tbii  Interoting  telit  ii  is  (oliom  :— 

Amon.    Indian  Scuiplnrc  loand  near  Lake  Ulapia,  Charlotte  County    New  Btonawlck. 

tjiitim  lUuslraled  Ntvii.  Vol.  ti.  Jv'y  i^.  "bi^  V»if  1*.  79.  *<»)  a  cut  of  the  alone. 

The  Inlonnllion  la  ^Ten  larieiy  on  the  aathorltr  ot    Mr.  C   U   Ward,  of  St.  John 

and  the  atotiela  laid  to  bave  been  diacorered  In  Nonember.  1K63. 
}aCK,  I.  Alun.     a   icniptared  atone   found  in  51.  George,   New  Brunawlck.    Smili_ 

amioH   Riport  lor   iWi,  pp.  i»s-b7i.  map  and  cut.     Tbia  article  ia  reprinted  with 

alight   alterailoni,   and  a   good  photograph  ol  Ibe  ilone,  In  AiBdimiii,  II.  ibj-ijj. 

II  la  atao  given  in  ijnopila  In  the  Canailiaa  Indian.  I.  iai>i.  ibj-i^. 
Adams.  A.  Lkith,    Fitldand  Foreil  Kamiles.  i9}j.     Au  account  o(  the  alone  <*  on 

page  ii.  and  a  cut  on  page  i. 
Giber  cula  of  Ihli  atone  are  giien  In  Scriinit's  Monthly,  VoL  is.  4*5.  iM  ;    and  (the 

■■me)  in  Mayer.  A.  Vk.  {eii^ot).  Spariwilh  Gun  and  RadlZtBttiij  Ca.  itATi,  \»i-    A 

photograph  of  a  caal  ol  the  alone  is  in  Ihe  Rifarl  of  Ihi  I '.  S.  National  Mustum. 

i»96,48S. 
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(3)  A  large  marked  boulder  found  on  an  old  aboriginal 
camp-site  at  Passamaquoddy,  and  now  in  the  museum  of  the 
University  of  New  Brunswick.  It  was  discovered  and  presented 
to  the  museum  by  myself,  under  the  impression  that  it  was  a 
genuine  Indian  relic,  and  an  account  of  it,  with  illustrations,  was 
published  by  me  in  the  University  Monthly  for  March,  1885. 
But  I  am  now  perfectly  convinced  that  the  markings  are  o£ 
glacial  origin,  for  they  are  precisely  of  the  character  shown  by 
many  glacial  boulders. 

(4)  A  carved  sandstone  boulder  on  the  Oromocto  river  re- 
ported by  Mr.  C.  W.  Beckwith,  as  recorded  in  the  Transactions 
of  the  Royal  Society  of  Canada,  V,  1889,  section  ii,  228.  It  was 
described  as  situated  about  a  mile  above  the  mouth  of  Lyons 
stream,  and  as  having  cut  upon  its  surface  "  a  plan  or  map, 
apparently  answering  to  the  forks  of  the  Oromocto  River,  with 
curious  figures ;  some  that  appeared  to  indicate  men  and  arrows 

pointing  in  different  directions There  were  no  letters, 

and  it  did  not  appear  to  have  been  made  by  a  civilized  being,  but 
looked  10  me  hke  some  old  Indian  landmark."  He  adds  details 
as  to  its  location  and  appearance.  In  July  last,  while  descending 
the  Oromocto  in  company  with  Dr.  Hay,  we  made  careful  search 
for  this  stone,  examining  every  large  boulder  along  the  river 
from  near  Otter  Brook  to  Lyons  Stream.  In  about  the  position 
described  by  Mr.  Beckwith  we  found  a  boulder,  or,  rather,  a 
portion  of  semi-detached  ledge,  answering  in  some  respects  to  his 
description,  but  it  bore  no  markings.  About  one-third  of  a  mile 
lower  down,  however,  we  found  another  boulder  answering  even 
more  closely  to  his  description,  except  that  it  was  some  distance 
out  from  the  bank,  and  upon  this  were  markings  of  the  character 
described  by  him.  They  were,  however,  so  faint  that  we  missed 
them  upon  a  first  search,  and  only  found  them  on  the  almost 
microscopic  search  of  a  second  visit.  The  markings,  however, 
are  true  glacial  or  ice  scratches,  readily  resolvable  by  fancy  into 
arrows  and  other  figures.  One  of  the  lines,  no  doubt  that  taken 
by  Mr.  Beckwith  for  the  Oromocto.  is  somewhat  sinuous,  rather 
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an  unusual  feature  in  glacial  scratches,  but  there  can  be  no  doubt 
as  to  the  entirely  natural  origin  of  them  all. 

Curiously  enough,  it  was  upon  this  same  journey  that  we 
discovered  certain  rock-markings  which  may  represent  a  genuine 
aboriginal  picfograph.  While  endeavoring  to  locate  the  site  of 
the  old  French  settlement  on  French  lake  {of  Oromocto),  we 
were  told  of  two  smooth  boulders  near  by  bearing  figures  carved 
by  Indians.  One  of  them  has  been  built  into  the  chimney  of  the 
neighboring  mill,  and  cannot  be  seen;  but  the  other  was  pointed 
out  to  us  upon  the  shore  of  the  lake,  and  we  made  a  careful 
examination  and  phot(^aphs  of  it.  It  lies  on  the  south  beach 
of  the  lake,  about  200  yards  to  the  eastward  of  the  ruins  of 
Hilliard's  mill,  and  somewhat  above  the  summer  water-level. 
It  is  of  fine-grained  sandstone,  with  a  smooth,  slightly  rounded, 
surface,  some  two  by  three  feet  in  area.  Cut  into  this  surface 
are  three  distinct  figures,  which  I  went  over  carefully  with  chalk, 
and  then  photographed,  with  results  shown  by  the  accompanyinc: 
figiire.  At  first  glance  we  were  inclined  to  reject  the  local 
theory  that  these  were  Indian  carvings,  or  indeed  had  any  arti- 
ficial origin  at  all;  but  the  more  we  studied  them  the  more  pos- 
sible did  it  seem  that  they  may  be  of  Indian  origin.  If  so,  they 
would  appear  to  represent  Indian  totem  or  tribal  signs,  carved, 
perhaps,  by  Indian  youths  in  moments  of  leisure,  just  as  our 
young  people  carve  their  names  upon  prominent  places,  where 
the  rock  is  soft  enough  to  allow  it.  Upon  the  whole,  however, 
I  am  inclined  to  doubt  their  artificial  origin.  Despite  the  remark- 
able resemblance  of  one  of  the  figures  to  a  human  form,  and  of 
another  to  a  stretched  beaver  skin,*  I  think  it  possible,  or  even 
probable,  they  are  but  a  natural  freak  in  the  weathering  of  the 
rock.  If  a  carving,  the  work  must  have  been  done  with  a  very 
hard-pointed  instrument  struck  by  a  heavy  mallet,  for  the  figures 


w  fhi  Baetvnmds.  (London,  1846)  I.  'c 
1 »  iDembei  ol  the  iHbe  who  wished  tc 
i(  (he  bearer,  and  (ben  place  beneath  1 
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are  composed  of  deep  pittings,  and  are  not  smoothly  rubbed  in. 
Again,  although  these  are  the  only  areas  of  the  pittings  of  any 
size  upon  the  stone,  there  are  some  scattered  pittings  of  the  same 
character,  which  is  to  be  expected  if  they  are  natural,  but  not  if 
they  are  artificial.  I  cmmnend  the  stone  to  the  study  of  those 
learned  in  such  matters.  It  would  not  be  difficult  to  secure  its 
transport  to  a  museum. 
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ARTICLE    IV. 

NOTES  ON  THE  NATURAL  HISTORY  AND  PHYSIO- 
GRAPHY  OF   NEW    BRUNSWICK. 

Bv  W.  F.  Ganon'g. 

70. — On  the  Physiographic  History  of  the  Upsalquitch 
River. 

Read  December],  19011  le-writlea  March,  1904. 

In  August,  1902,  in  company  with  Mr.  M.  I.  Furbish,  I  de- 
scended the  Upsalquitch  River  from  its  head  in  Upsalquitch 
Lake  to  its  mouth,  and  made  some  observation  npon  its  physio- 
graphy, as  recorded  below. 

First  we  note  the  development  of  our  knowledge  of  the  river. 
On  the  maps  of  the  French  Period  only  its  mouth  is  shown ;  its 
upper  waters  appear  as  crude  sketches  on  maps  by  DesBarres 
(1780},  Bouchette  (1815),  and  others,  down  to  1820  (or  1821), 
in  which  year  it  was  surveyed  from  its  mouth  to  near  the  lake  by 
Deputy  Surveyor  McDonald,  whose  plan  is  the  original  of  al) 
later  maps  to  the  present.  The  lake  and  a  few  miles  of  the  river 
were  sketched  by  Berton  in  1837,  and  this  sketch  was  pieced  to 
MlcDonald's  plan  to  give  the  representation  of  the  entire  river 
upon  the  maps  of  Saunders,  1842,  Wilkinson,  1859,  and  others, 
which,  however,  place  the  lake  too  far  east.  This  was  corrected 
by  the  County  Line  survey  of  1872,  which  gave  another  sketch 
of  the  lake,  but  the  latter  was  only  surveyed  for  the  first  time  in 
1902,  as  recorded  in  Note  6$.  Turning  to  scientific  knowledge 
of  the  river,  there  is  little  to  note.  In  1839,  Wightman,  determin- 
ing elevations  with  mercurial  barometers  for  use  of  the  Boundary 
Commission,  descended  the  river  to  opposite  the  head  of  Jacquet 
River,  to  which  he  port^ed,  returning  apparently  by  the  Teta- 
gouche,  but  unfortunately  few  of  the  localities  measured  by  him 
can  be  identified.     In  1864  Hind  descended  the  river,  making  the 

(179) 
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Jiotes  Upon  its  geology  recorded  in  his  well-known  Report  of 
1865.  It  was  next  studied  by  Ells  in  1879,  whose  observations, 
in  the  Report  of  the  Geolc^ical  Survey  for  1879-1880,  gave  us  our 
present  knowledge  of  the  geolt^y  of  that  region.  It  was  ascend- 
ed by  Mr.  Chalmers  in  1884,  for  the  study  of  the  surface  geo!og>- 
of  the  region,  and  his  observations  are  in  the  Report  of  the  Geo- 
logical Survey  for  1885.  In  1900  a  collection  of  mammals  was 
made  at  Gr<^  Brook  Lake  by  Thaddeus  Surber  for  the  Fie'd 
Columbian  Museum  of  Chicago,  as  described  in  Publication  54, 
1901,  of  the  museum.  Our  knowledge  of  the  elevations  along 
the  river  is  given  in  Note  62.  Its  economic  history  is  very  brief. 
It  is  a  rich  lumbering  river,  and  mudi  lumbering  has  been  done 
upon  it  for  more  than  a  century,  but  it  is  settled  only  for  some 
ten  miles  above  its  mouth.  Sportsmen  have  visited  it  frequently, 
but  the  only  published  account  of  a  trip  along  it  that  I  have  found 
is  the  very  brief  one  by  Dashwood  ( Chiploquorgan,  40),  who 
ascended  it  in  1863,  and  portaged  from  the  west  branch  to 
Tobique.  The  same  route  was  followed  by  Mr.  W.  H.  \'enning 
on  one  of  his  trips,  as  he  relates  in  Forest  and  Stream,  Januan- 
loth,  1903. 

The  Upsalquitch  River*  heads  in  the  charming  Upsalquitch 
Lake,  which  I  have  described  in  Note  65.  In  that  and  an  earlier 
note  {No.  33)  I  have  expressed  the  belief  that  Llpsalquitch  Lake 
represents  only  a  recent  (perhaps  post-glacial)  head  of  this  river, 
and  that  its  morphological  head,  that  which  it  had  originally, 
was  in  the  Main  South  Branch  of  Nepisiguit.  This  implies  that 
the  Nepisiguit  River  from  Silver  Brook  downwards,  and  from 
somewhere  near  Mount  Denys  upward,  originally  formed 
branches  of  this  ancient  river,  which  we  may  call  the  Upsalquitch- 


■Corrupted  from  IheMicmacv 

b^itquttch.  a»id  to  mean  a  small  ritt^(viz..  In  contrast 

wilh  (he  Rcstiiiouche,  much  ag  ve 

commonly  use  Little  River).    It  first  appeared  on  V»n 

Velden'B  map  as  UpsMq^^itch,  whic 

h  vras  copied  upon  Purdys  map  ol  1S14  in  its  preaent 

form,  apparently  by  a  simple  Diisp 

rim  o(  the  (for  a/.     But  this  (otm  persisted  upon  all 

tn  the  present,  and  has  determined  the  present  literary 

(school,  ti.urist,  and  other  map-usin 

lumbermen  and  others,  the /Is  (a 

ely,  IE  ever,  heard,  the  ri<er  beinR  called  AfHigouche, 

Abscquhh.  etc     The  tiames  o(  the 

flrious  brandies  are  mostly  for  (he  various  lumbermen 

who  hrsl  operated  upon  them,  ex 

ept  Popclogan,  which  is  said  by  tbe  Indians  not  (0  be 

MIcmac.  and  whicb  was  perhaps  gl 

en  bv  some  early  American  lumbermen  tor  one  of  (he 
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ian  River.  This  conclusion  is  fully  sustained  by  the  studies  of 
1903,  described  in  a  later  note  (No.  yy),  but  with  a  modification 
there  indicated,  namely,  it  was  not  originally  the  entire  South 
Branch  which  formed  the  head  of  this  river,  but  the  part  of  it 
from  its  mouth  to  near  Paradise  Pond,  together  with  the  con- 
tinuation of  that  valley  southward,  the  latter  part  being  now  occu- 
pied by  the  head  of  the  Northwest  Miramichi.  The  upper  part  of 
the  present  South  Branch  seems  originally  to  have  formed  the  head 
of  a  distinct  river,  the  Xictorian  River  (Xote  77),  though  it  early 
became  united  with  the  present  South  Branch.  These  relations 
are  shown  by  the  shaded  bands  on  the  accompanying  map.  There 
are  still  two  points  to  be  determined  in  this  connection;  first,  as 
to  the  location  of  the  head  of  the  easterly  branch,  which  was 
possibl)-  in  the  narrow-walled  valley  a  little  above  Mount  Denys, 
(or  perhaps  nearer  Indian  Falls),  and  second,  the  period  at  which 
these  waters  were  turned  down  the  Nepisiguit,  whether  in  glacial 
or  pre-glacial  times.  So  low  is  the  drift  barrier  separating  Por- 
tage Brook  from  Upsalquitch  Lake  (Portage  Brook  could  now 
be  turned  into  Upsalquitch  by  an  excavation  of  only  a  few  feet), 
that  I  am  inclined  to  think  these  upper  Nepisiguit  waters  must 
have  flowed  into  the  Upsalquitch  up  to  the  glacial  period,  and 
that  it  was  some  form  of  glacial  action  which  produced  the 
change.* 

The  present  Upsalquitch  is  the  only  considerable  river  of  the 
Province  having  a  northerly  flow,  a  phenomenon  with  a  well- 
known  glacial  explanation  (viz.,  the  tendency  of  the  southward 
advancing,  and  of  the  northward  retreating,  ice-sheet  to  dam  up 
northerly  flowing  rivers  and  send  their  waters  in  southerly  direc- 
tions). It  issues  from  the  deep  valley  of  Upsalquitch  Lake  over 
a  typical  drift  dam.  Immediately,  the  valley  opens  out  greatly, 
and  the  river,  here  very  small,  wanders  about  with  a  gentle  cur- 


•TheihanRr  could  DOI  have  been  simply  due  to  t 

he  damtnine  of  the  Poriae*  Brook- 

Upsalquilch  Villcy  by  (lacial  drill,  [or  Ihia  would  nee 
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rent  over  drift  in  a  flat  country,  at  times  almost  smothered  in 
alders,  for  some  six  miles.  Then,  for  some  two  miles  it  is  more 
rapid,  its  bed  is  rougher,  with  some  ledges,  until,  eight  miles  from 
the  lake,  it  plunges  into  a  typical,  post-glacial  gorge  two  miles  in 
length,  in  which  the  water,  by  a  series  of  falls  and  rocky  rapids, 
drops  some  150  feet.*  In  the  gorge  are  two  sets  of  beautiful 
falls,  one  near  the  head  of  the  gorge,  of  some  three  or  four  ir- 
regular jSitches,  in  all  about  forty  feet,  and  another,  a  quarter  of 
a  mile  lower  down,  also  of  some  three  or  four  pitches,  an  upper 
nearly  vertical  of  twenty  feet,  and  a  lower,  also  vertical,  of  ten 
feet.  The  walls  are  here  very  steep  and  close  together,  and  with 
their  summit  of  forest  present  a  wild  and  beautiful  aspect. 
Altogether  the  gorge  and  falls  deserve  to  rank  among  the  finer 
of  the  Province,  although,  owing  to  the  small  size  of  the  river, 
they  are  Surpassed  in  magnitude  by  several  others.  The  pre- 
■  glacial  channel  appears  to  have  been  on  the  west  bank,  perhaps 
into  the  present  Ramsay  Brook. 

The  river  issues  from  this  gorge  just  above  Ramsay  Brook, 
but  not  as'above  into  open  country.  On  the  contrary,  it  runs 
over  a  very  rough  bed  in  a  deep,  winding,  narrow  valley,  cut  300 
or  400  feet  into  a  plateau  country,  to  a  mile  or  more  below  Meadow 
Brook,  where  the  valley,  at  the  place  marked  as  Devonian  on  the 
Geological  map,  abruptly  opens  out.  This  part  of  the  valley  just 
described  is  much  like  parts  of  the  Kepisiguit,  the  Little  South- 
west and  the  Northwest  Miramichi,  though  somewhat  less  extreme 
in  its  characters,  and  without  doubt  the  same  explanation,  what- 
ever it  may  be,  applies  to  the  origin  of  them  all. 

After  issuing  from  the  deep  valley  a  mile  below  Meadow 
Brook,  the  river,  now  rapidly  increasing  in  size,  winds  about  with 
a  smoother  current  through  a  wider  valley,  and  develops  a  con- 
siderable flood-plain,  including  many  fine,  though  small,  inter- 
vales. The  hills,  evidently  the  cut  edge  of  a  plateau,  are  back 
from  the  river  and  more  rounded  and  less  lofty  than  above,  and 
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this  character  continues  to  the  Falls,  two  miles  above  the  Forks. 
Here  the  river  drops  over  a  symmetrical  stair-like  fall  of  some 
four  or  five  steps,  navigable  with  some  difficulty  for  a  canoe. 
Just  to  the  westward  of  the  Falls  rises  Caribou  Mountain,  a  pro- 
minent bare  mountain,  some  750  feet  above  the  river,  and  1,10a 
feet  above  the  sea,  from  which  a  grand  view  of  all  the  surround- 
ing country  can  be  obtained.  On  ascending  it,  one  finds  that  -t 
is  but  part  of  a  marked  and  lengthened  range  running  almost 
exactly  southwest  (true)  with  many  abrupt  rounded  summits, 
presenting  all  the  aspects  of  a  typical  intrusive  ridge.  Moreover, 
the  same  range  can  be  traced  to  the  northeast  across  the  river, 
where  it  is  equally  lofty,  though  less  abrupt.*  Now  this  moun- 
tain is  cohiposed  of  felsite,  and  it  is  a  part  of  it  which  here  forms 
the  fall  in  the  river.  In  this  prominent  range,  accordingly,  we 
appear  to  have  a  great  ridge  or  immense  dyke  of  intrusive  felsite, 
forming  so  marked  a  feature  of  the  topography  of  this  region, 
and  a  band  showing  this  formation  should  be  inserted  upon  the 
Geological  map. 

This  range  in  its  far  westward  extension  is  the  same  abrupt 
range  of  rounded  summits,  I  believe,  as  can  be  seen  from  the  top 
of  Sagamook,  off  some  eight  or  ten  miles  a  little  to  the  west  of 
North  (true),  and  it  may  even  continue  somewhat  beyond,  and 
form  a  part  of  the  watershed  between  the  Little  Tobique  and  the 
Northwest  Branch  of  Upsalquitch.  From  Caribou  Mountain 
there  can  also  be  seen  off  to  the  southward,  some  four  or  five 
miles  away,  another  parallel  and  similar  range  of  hills,  evidently 
the  so-called  pre-Cambrian  band  marked  on  the  Geological  map; 
this  range  extends  northeastward  into  some  very  lofty  hills,  and 
southwestward  into  a  general  mass  of  elevated  country,  with  som? 
marked  peaks,  continuous,  I  believe,  with  the  range  ending  in 
Mount  Gordon  or  Nictor  Lake,  and  perhaps  extending  beyond 
along  the  Geologists'  Range.  Between  these  two  ranges,  the 
country  marked  on  the  map  as  Silurian  is  much  below  their  level 
and  somewhat  flat.  Furthermore,  off  to  the  northward,  some 
five  or  six  miles  away,  rises  a  lofty  smooth-topped  ridge,   which 
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falls  away  on  the  westward  before  reaching  the  river,  and  this, 
although  much  more  regular  in  outline  than  the  Caribou  Moun- 
tain range,  is,  I  think,  probably  also  another  parallel  felsite  range.* 
It  appears  to  cross  the  river  half  way  between  Popelogan  and 
Boland's  Brooks,  and  to  form  in  its  southward  extension  the 
divide  between  the  West  Branch  and  Boland's  Brook,  and  the 
course  of  the  West  Branch  is  apparently  determined  by  erosion 
of  the  softer  rocks  between  these  two  parallel  ridges,  Felsite- 
dikes  cross  the  river  at  several  points  lower  down  the  Upsalquitch 
at  places  marked  on  the  Geological  map,  and  again  at  three  dif- 
ferent points  not  marked  on  the  map,  below  the  Great  Falls.  All 
of  these  dikes  have  a  general  northeast  and  southwest  direction. 
indicating  an  extensive  series  of  these  parallel  bands  of  felsite,  and 
erosion  between  them  has  probably  determined  the  dirction  of  the 
branches  of  the  rivei.  From  the  top  of  the  mountain  one  can 
follow  the  valley  of  the  Upsalquitch  far  to  the  northward,  where 
it  appears  as  a  broad,  shallow  trough  ^narrowing  where  crossed 
by  the  felsite  dikes),  into  the  centre  of  which  the  river  is  cutting 
a  deeper  channel.  It  is  plain  that  the  L'psaiquitch  river  must  be 
very  old,  not  only  because  of  the  breadth  of  this  trough-like  valley. 
but  also  because  of  the  way  it  ciUs  across  the  felsite  ridges ;  it 
must  have  been   formed  before  the  country  was  carved  down 


•  There  !■  a  Jofiy  roun^  summiicd  intrusive  looking  HdRe,  whicli  i«  veiir  probably  of 
Ibis  same  chnractei.  runnini  nortticasl  from  Mount  Peters,  wliich  mav  be  conlinnoai  wilb 
Naturalists  Kroup  ntar  Up-alquilch  Lak>  in  thai  direclion.  and  with  TeneriSe,  or  the<'.reeD 
Rfintie.  Winslow  and  pOK>«b]y  even  with  Matthew  and  Bald  Head,  lo  the  aoutliwHt.  The 
prtrsence  of  this  scries  "I  northi-asi  and  southncsl  parallel  ridiies.  with  Silorian  mcka,  in 
pan.  at  least,  hetneen  thi-m,  is  quite  in  harmony  with,  if  it  does  not  idually  sobitintlile.. 
Professor  Bailey's  views  aa  to  the  (teolofty  of  the  Tobique-Neiiiainuit  region.  (See  his 
"Notes  on  the  Hinhlandi  of  Northern  New  Brunswick"  in  this  Bulledn.V.  K3>.  The  ridges 
mixht  be  of  lale  or  poslSilurian  Intrusive  felsite  forced  up  amane,  and  <n  same  caic  forced 
over,  the  Silurian  strata.    The  fact  thftt  Silurian  rocks  occur  between  the  ridges  lartber 
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between  the  dikes,  viz.,  when  both  hard  dikes  and  softer  rocks  all. 
stood  at  one  level  above  the  present  ridges,  which  is  precisely 
what  the  peneplain  theory  requires.  Then  in  course  of  time  the 
softer  Silurian  rocks  would  be  carved  out  between  the  harder 
ranges,  determining  the  courses  of  the  larger  branches,  and  lead- 
ing to  the  present  condition. 

Resuming  our  course  down  the  river,  the  valley  continues  of 
the  open-flood-plained  type,  and  the  river  swift,  but  smooth,  for 
two  miles  to  the  junction  with  the  Northwest  Branch.  We  did 
not  ascend  this  branch,  which  looks  alluring  enough  at  its  mouth, 
but  we  have  been  toid  by  those  familiar  with  it  that  it  is  the  finest 
in  all  respects  of  the  two  branches,  being  easy  of  navigation  for 
a  great  distance,  and  very  charming  in  scenery.*  Indeed,  from 
the  descriptions,  I  would  infer  that  there  is  very  much  the  same 
difference  between  it  and  the  much  more  broken  east  branch,  that 
there  is  between  the  Little  Tobique  and  the  Right  Hand  Branch 
of  Tobique.  This  resemblance  is  not  accidental,  but  in  a  sense 
genetic,  for  the  west  branch  of  Upsalquitch  flows  in  the  same- 
kind  of  Silurian  rocks,  and  is  probably  of  the  same  age  as  the 
Little  Tobique,  while  the  east  branch  of  Upsalquitch  and  the  Right 
Hand  Branch  of  Tobique  flow  across  bands  of  older  and  harder 
rocks,  and  are  likewise  probably  of  the  same  age. 

Below  the  Forks  the  Upsalquitch  is  a  large  and  very 
charming  river,  of  grand  scenery,  swift  and  abundant  clear  water 
affording  ideal  canoeing,  extensive  intervales,  and  all  the  beauties 
characteristic  of  the  best  of  our  New  Brunswick  rivers.  As  to 
its  size,  this  surprised  us  from  far  up  in  its  course ;  it  is  a  far 
larger  river  than  the  maps  give  any  idea  of,  and  than  its  appear- 
ance at  its  entrance  into  the  Restigouche  implies.  The  valley 
continues  broad  and  open  for  a  few  miles,  to  below  Popelogan 
Stream,  and  then  it  appears  to  narrow  somewhat,  and  low  banks 
appear  nearer  the  stream.  This  character  becomes  more  marked 
in  descending  until  the  river  comes  to  run  in  a  deepening   and 

•  An  oJd  portage  iodIc  ii  Kid  lo  hi<e  olited  Irom  Ihla  btinch  lo  the  NicMi  (TobkiDe.] 
which  It  ippireiilly  reached  a  lew  mi1»  below  the  lake  al  the  bin  b^nd.  |  Daelmood.. 
Chlploqoorean.  41.  »nd  Venninn  in  Forest  and  Stream.  Jan.  10,  I90).yaite  Ji  ]  The  porlaee 
from  Ihe  lake  lo  Portage  Btook  it  deicilbed  in  Note  65. 
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rather  steep-banked,  thotigh  still  somewhat  mature,  valley,  closely- 
resembling  the  valley  of  the  main  Restigouche.  This  is,  I  think, 
without  doubt,  due  to  a  fact  su^ested  by  the  appearance  of  the 
valley  from  Caribou  Mountain,  namely,  the  modem  river  is  cuttinff 
down  below  the  bottom  of  its  old  trough-formed  valley.  The 
fact  that  this  river,  so  closely  resembling  the  Restigouche,  is  doing 
this,  suggests  that  the  Restigouche  itself  is  in  reality  a  rejuvenated 
stream  at  the  bottom  of  a  wide  trough  valley,  a  subject  needing 
farther  study.  The  river  ctmtinues  of  this  general  character  to 
the  Great  Falls,  below  which  it  opens  out  again  into  a  broader 
valley.  The  Great  Falls,  an  irregular  rapid  easily  run  in  canoe^, 
is  clearly  post-glacial  with  the  pre-glacial  valley  cutting  across 
the  bend  on  the  right  bank.  Below  this,  three  dikes  of  felsite 
are  passed,  high  terraces  appear,  and  the  uppermost  settlements 
are  met  with ;  finally  the  country  opens  out,  estuary-like,  and  at 
length  the  Upsalquitch,  by  a  narrow  mouth,  joins  the  Restigouche. 
Viewing  now  the  probable  physiographic  origin  of  the  river 
as  a  whole,  we  have  an  origin  and  history.  I  believe,  in  general 
much  like  that  of  the  Tohique  (Note  45).  The  true  head  of  the 
river  lies  south  of  the  Xepisiguit,  in  the  crystalline  rocks  form- 
ing the  central  watershed,  and  must  have  been  formed  at  the 
same  time  with  the  Nictor  and  Right  Hand  Branch  rivers,  on  the 
surface  of  the  oldest  of  the  two  peneplains,  into  which,  I  believe. 
New  Brunswick  was  formerly  carved.  It  then  followed  the  gen- 
eral slope  of  the  great  peneplain  northward  along  approximately 
its  present  course,  and  probably  originally  flowed  into  the  St. 
Lawrence  by  the  course  either  of  the  Metapedia,  or,  more  pro- 
bably, by  the  Patapedia.  When  the  country  was  elevated  and 
stood  at  the  level  determining  the  second  peneplain  (the  bound- 
ary between  the  two  lying  a  little  north  of  the  lake)  it  kept  its 
course,  but  carved  its  way  down  into  the  plain,  (the  Restigouche 
forming  at  this  time  and  turning  it  into  Bay  Chaleur) .  reaching 
the  harder  felsite  ridges  and  cutting  into  them,  and  carving  out 
the  softer  rocks  between ;  this  continued  until  the  soft  rocks  were 
carved  to  near  the  present  general  level  of  the  Silurian  plateau,  and 
the  rivers  ran  in  broad,  shallow  troughs.     Then  came  the  eleva- 
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tion  which  permitted  the  rejuvenation  of  the  streams  and  their 
cutting  below  the  trough  of  the  older  valleys,  which  process  is 
still  in  pr<:^ess.  Finally  came  the  glacial  period,  which  beheaded 
the  Upsalquitch,  and  turned  it  out  of  its  course  in  places,  as  we 
find  it  at  present. 

71. — On  Some  Peculiar  Tree  Form's  Found  in  New 
Brunswick. 

R«d  April  7.  '903. 

In  earlier  notes  in  this  series  (Nos.  22  and  27),  I  have  called 
attention  to  some  remarkable  tree  forms,  with  their  causes,  noticed 
in  New  Brunswick,  and  to  these  the  three  following  may  be 
added.  The  illustrations  are  in  every  case  traced  carefully  from 
phott^aphs,  and  hence  are  approximately  accurate. 

The  first  of  the  three  figures  represents  an  apple  tree,  ten  feet 
high,  standing  near  the  shore  of  Rougie  Bay,  near  Waterside,  in 
Albert  County,  A  low 
valley  extends  thence 
through  Shepody,  and 
through  this  valley  the 
southwest  winds,  sweeping 
up  the  Bay  of  Fiindy,  rush 
with  great  force  for  most 
of  the  summer.  The  winds 
in  this  region  are  strong, 
for   very   much   the   same 

reason  the  tides  are  high,  namely,  the  Bay  of  Fundy  is  funnel- 
shaped,  causing  a  concentration  of  both  water  and  air  currents, 
with  an  intensification  of  both.  The  tree  here  figured  is  not  only 
bent  mechanically  to  leeward,  t.  e.,  the  northeast,  but  ;t  is  also 
aborted  (by  hindrance  to  growth  and  death  of  branches  through 
excessive  transpiration)  on  the  windward  side,  and  it  is  to  a  com- 
bination of  these  causes  that  such  tree-forms  are  due.  This  is 
the  most  extreme  example  of  wind-effects  that  I  have  myself  seen, 
nor  have  I  found  any  better  described  in  Ihc  literature  of  the 
subject. 

The  second  figure  represents  a  spruce,  which  I  photographed 
some  years  ago  on  White  Head  Island,  Grand  Manan.       The 
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bank  here  is  rapidly  washing  away  (no  doubt  because  of  a  pro- 
gressive sinking  of  the  coast), 
and  this  had  evidently  deprived 
the  tree  of  support  when  very 
young.    It  has  accordingly  sunk 
down,  at  the  same  time  bending 
geotropically    upward,    until    it 
now  rests  against  the  bottom  of 
the   bank,  while   the   main  root 
ascends    vertically    upward    for 
some    six    feet  (the    tree    itself 
being  about   that   height),   and 
then  bends  over  horizontally  into 
the  soil  at  the  top  of  the  bank,  the  present  approximate  outline  of 
which  is  shown  by  the  curved  line.    Whether  or  not  the  tree  has 
taken  root  also  in  the  bank  at  the  base,  my  notes  unfortunately 
omit  to  state.     This  case  shows  two  interesting  facts;  first,  that 
the   washing  away   of  tlie  banks  must  be  at  times   very  rapid, 
(though  apparenljy   intermittently),  and  second,  it  shows    that 
woody  plants  must  retain  their  powers  of  geotropic  bending  much 
later  than  is  commonly  supposed,  an<l  than  the  nature  of  the  tis- 
sues would  lead  us  to  expect. 

The  third  figure  represents  a  form  of  spruce  very  common  on 
the  elevated  open  barren  plateaus  just  east  of  the  valley  connect- 
ing the  \episiguit  and  Upsalquitch.     All  such  trees,  which  grow- 
only  to  about  ten  feet  in  height,  show  a  lower  very  dense  part 
extending  up  a  foot  or  two  from  the  ground, 
a  living  pyramidal   rather  close   top,  and  a 
branchless  bare  trunk  between.       This  form 
is    due,    I    think,    to   the    following   causes. 
Growing  as  these  trees  do  in  the  crevices  of 
the  rocks  of  windy  bare  plateaus,  they  murt 
at   times,    especially   on   the   bright,   warm, 
windy  spring  days,  be  subjected  to  an  intense 
transpiration  when  the  water  supply  is  very 
limited,  or,  in  the  early  spring,  still  frozen, 
.  and    hence    unavailable.      At  this   time   the 
lower  branches  are  protected  from  excessive- 
transpiration  by  the  snow  covering,  and  in 
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part  by  their  proximity  to  the  ground,  and  hence  are  preserved. 
The  new  branches  at  the  top,  while  very  short  and  compact,  are- 
able  to  obtain  a  sufficiency  from  the  stem,  but  as  they  grow  longer 
they  obtain  their  supply  with  more  and  more  difficulty  until  they 
finally  perish,  thus  producing  the  advancing  bare  area  behind  the 
young  tip.  The  result  is  probably  purely  a  physical  result  of  the 
attendant  conditions,  with  nothing  in  it  of  adaptation. 

72. — The  Location  of  the  Highest  Land  in  New  Brunswick, 

RfBd  October  6,  11)03. 

Every  New  Brunswicker  must  have  a  desire  to  know  where  in 
the  Province  lies  the  highest  point  above  sea-level ;  and  the  sub- 
jest  is  one  also  of  cwisiderable  topographical  and  physiographic 
importance.  Yet  up  to  the  present  time  it  has  been  impossible 
for  anyone  to  say  where  that  point  is.  Such  study  as  has  been 
given  to  the  matter  has  seemed  to  show,  as  recorded  in  earlier 
notes  of  this  series  {Nos.  5,  19,  25,  34),  that  Big  Bald  Mountain, 
on  the  South  Branch  of  Xepisiguit  and  Mount  Carleton,  three 
miles  south  of  Nictor  Lake,  are  the  two  highest  mountains  of  the 
Province ;  but  it  has  been  uncertain  which  of  the  two  is  the  highe.% 
though  the  evidence  seemed  to  favor  the  former.  Now,  how- 
ever, as  the  result  of  measurements  made  during  a  recent  visit  to 
Big  Bald  in  company  with  my  friend.  Professor  A,  H.  P'erce,  I 
am  able  to  definitely  settle  the  question  as  to  their  relative  heights. 

Before  presenting  the  new  facts,  however,  we  should  note  the 
evidence  for  the  published  heights  of  these  two  mountains.  The 
height  of  2,675  ^'^^^  recently  given  for  Carleton  rests  upon  aneroict 
measurements  made  by  myself  in  1899  and  in  1902  (Notes  25,  34, 
62).  The  height  of  2,700  feet  commonly  assigned  to  Big  Bald, 
was  first  attached  to  it  upon  the  Geological  map,  published  in 
1887  (or  1888).  Now  this  map  for  the  Big  Bald  region  is  based 
solely  upon  the  observations  of  Dr.  R.  W.  Ells,  who  was  there  in 
1880,  but  it  is  a  curious  fact  that  in  his  report  he  gives  the  height 
of  the  mountain,  presumably  as  the  result  of  a  single  anero'd 
measurement,  as  2.330  to  2,430  f<et  in  one  place  (Report  1879-80, 
32D),  and  2,500  in  another  (35D),  but  nowhere  as  2,7CX3  feet. 
In  answer  to  my  question,  as  to  the  cause  of  the  discrepancy  be- 
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tween  report  and  map,  Dr.  Ells,  as  earlier  noted  (Note  5),  dis- 
claimed responsibility  for  the  greater  height  given  on  the  map. 
Later,  however.  Dr.  Chalmers  wrote  me  that  he  had  made  the 
mountain  over  2,700  feet,  as  a  result  of  the  re-calculatiwi  of  Ells' 
■data  (Note  25),  whence  I  conclude  that  Dr.  Chalmers  is  author- 
ity for  this  height  on  the  map. 

Our  measurements  of  Big  Bald  were  made  on  August  22,  23 
and  24,  1903,  and  consisted  of  six  independent  observations  made 
-exactly  synchronously  with  the  regular  barometric  readings  at 
Fredericton  and  Chatham.  The  instruments  were  the  two  excel- 
lent aneroids,  used  with  precisely  the  same  precautions  as  to 
correction  for  index  error,  temperature  and  weather,  as  pre- 
viously described  (Note  No.  53),  and  the  results  were  calculated 
in  the  same  manner  from  the  same  tables.  One  of  the  reading? 
was  rejected  because  of  a  thunder  storm  prevailing  at  the  time, 
and  the  other  five  corrected  from  the  Fredericton  base  gave  2,373, 
2,341,2,364,  2,33 1,  and  2,345,  averaging  2,35 1  ^^c'  above  sea  level. 
The  five  corrected  from  Chatham  gave  2,272,  2,292,  2,250,  2,235, 
and  2,250,  averaging  2,259.  The  cause  of  the  discrepancy  in  the 
results  calculated  from  the  two  bases  will  be  noted  later  (Note 
76),  as  will  the  reasons  why  greater  weight  must  be  given  to  the 
Chatham  than  to  the  Fredericton  results.  The  height  must, 
therefore,  fall  in  the  vicinity  of  2,300  feet,  and  under  rather  than 
■  over  that  figure.  Thus  Big  Bald  is  proven  to  be  very  much  lower 
than  Carleton. 

So  unexpected  and  altogether  surprising  is  this  result  that  it 
will  naturally  be  questioned.  It  may  be  argued  that  my  figures 
are  somewhere  in  error;  but  not  only  were  they  all  made  with  a. 
care  commensurate  with  the  interest  and  importance  of  the  pro- 
blem, but  they  are  all  consistent  with  one  another,  and  could 
hardly  all  be  in  error  in  the  same  degree.  Again,  it  may  be 
-assumed  that  my  instruments  are  out  of  order;  but  not  only 
were  they  carefully  uriinpared  with  the  standard  mercurial  baro- 
meters at  Fredericton  and  St.  John,  both  before  and  after  the 
journey,  and  the  index  errors  taken  into  account,  but  also 
they  are  the  same  instruments  used  in  precisely  the  same  manner 
:as  for  the  determination  of  the  height  of  Mount  Carleton,  so  that 
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they  are  at  least  conclusive  as  to  the  relative  heights  of  these  two- 
mountains.  Further,  certain  measurements  which  I  made  this 
year  of  the  surface  of  Nictor  Lake  gave  results  in  close  agreement 
with  those  of  previous  years.  Allowing,  however,  the  greatest 
possible  error  under  the  circumstances,  it  could  not  bring  Big 
Bald  up  to  2,400,  nor  Carleton  down  to  2,600,  so  that  Carleton. 
still  is  to.  be  ranked  as  much  the  higher. 

There  is,  furthermore,  other  evidence  confirmatory  of  this 
height.  Big  Bald  rises  from  the  bed  of  the  South  Branch,  on  its 
south  side,  less  than  600  feet,  according  to  our  direct  measure- 
ments. Now,  we  found  the  South  Branch  some  four  miles  north 
of  the  mountain  to  be,  as  a  mean  of  two  measurements,  just  under 
1,600  feet  in  elevation.  The  current  of  the  river  between  the  two 
places  is  very  gentle,  largely  Stillwater,  and  it  cannot  fall  100 
feet.  On  a  liberal  estimate,  therefore,  the  height  of  the  mountain 
would  not  exceed  1,600+600-1-100=2,300  feet.  That  the  moun- 
tain does  not  really  rise  more  than  to  this  height  above  the  river 
is  evident  at  a  glance  to  anyone  accustomed  to  the  measurement 
of  elevations.  While  very  conspicuous  from  parts  of  the  sur- 
rounding re^on,  because  of  the  contrast  of  its  bold,  bare  sum- 
mit with  the  wooded  hills  in  the  vicinity,  it  is,  so  far  as  height  is 
concerned,  a  very  disappointing  mountain  to  visit,  and  it  is  cer- 
tainly somewhat  surpassed  in  height  by  other  wooded  hills  in  the 
vicinity.  That  it  has  come  to  be  accepted  as  the  highest  in  the 
Province  is  due,  of  course,  first  of  all  to  the  error  of  the  Geolo- 
gical map,  but  this  has  been  aided  by  a  common  psychological 
phenomenon,  namely,  the  tendency  in  the  minds  of  men  to  attri- 
bute remarkable  properties  to  that  which  is  remote  and  of  diffi- 
cult access.  Big  Bald  is  in  the  very  heart  of  the  New  Brunswick 
highlands,  and  there  is  no  spot  in  the  Province  more  difficult  to 
reach ;  hence  it  is  easy  to  imagine  it  is  also  the  highest  place. 

Mount  Carleton  is,  therefore,  the  highest  land  in  New  Bruns- 
wick which  has  been  measured.  The  Province  is  now  sufficiently 
well  explored  to  make  it  seem  certain  that  in  none  of  the  less 
known  parts  can  any  mountain  exist  equalling  it  in  height.  The 
highest  point  of  land  in  New  Brunswick  may,  therefore,  be  ac- 
cepted as  the  summit  of  Mount  Carleton. 
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73, — The  Physiographic  History  of  the  Oromocto  River. 

Read  Noxmbfr  3,  1903. 

One  of  the  most  remarkable  of  \ew  Brunswick  rivers,  both 
in  its  own  features  and  in  its  relations  to  neighboring  waters,  is 
the  Oromocto.  In  July  last,  in  company  with  Dr.  G,  U.  Hay,  I 
visited  the  Northwest  Oromocto  Lake  and  descended  the  Oromoc- 
to River  to  its  mouth  in  the  St,  John.  The  observations  I  was 
able  to  make,  together  with  certain  conclusions  drawn  from  them, 
are  presented  below. 

The  development  of  our  knowledge  of  the  river  may  be  briefly 
traced.  As  it  formed  a  part  of  an  important  ancient  Indian  por- 
tage route  from  theSt-  John  to  Passamaquoddy  and  the  Penob- 
scot, it  was  early  know  and  markedon  the  maps.  It  is  indi- 
cated, as  Ramouctou,  crudely  on  the  Franquelin-de  Meulles  map 
of  1686,  and  is  given  with  remarkable  accuracy  on  the  still  un- 
published de  Rozier  map  of  1699,  which,  with  many  others  later, 
call  it  the  Mcdocta*  Its  modem  representation  begins  with  a 
fair  sketch  on  Sproule's  map  of  the  southwest  part  of  the  Pro- 
vince, of  1786,**  in  which  the  lake  is  probably  represented  from 
a  sketch  by  Lieutenant  Lambton,  who  crossed  it  in  his  winter  trio 
from  Fredericton  to  St.  Andrews  in  1785,  while  the  lower  part 
up  to  the  Forks  is  laid  down  from  surveys  made  in  connection 
with  Loyalist  land  grants.  The  Northwest  Lake  was  carefully 
surveyed  in  1831  by  O'Connor,  whose  very  detailed  map  is  the 
original  of  all  down  to  the  present,  including  that  accompanying 
the  present  paper,  the  topography  of  which  is  photographically 
reproduced  from  an  exact  tracing  of  his  original  manuscript.*** 

irlgiD  IE  explained  in  Trans,  Royal  Sac.  Canad*,  II,  tM.  H.  2S°: 

ioyal  Soc.  Canada,  VII,  igor.  li.  41a. 

}V1  Icr  the  International  Boundary  Con  m  list  on.  of  whicb  the 

iw  In  posaeision  o(  Ren.  Dr.  Raymond,  oi  St.  John.  10  «boni  1 

he  old  Indian  pollaEe  palh,  now  apparently  unknown  locally,  is 
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The  Northwest  River  from  the  Forks  to  Lyons  Stream  was  sur- 
veyed in  connection  with  land  grants  prior  to  1810,  but  the  part 
from  Lyons  Stream  to  the  lake  has  not  hitherto  been  surveyed 
3t  all,  and  I  had  the  pleasure  of  making  a  traverse  survey  of  it 
during  our  trip,  the  results  of  which  are  given  on  the  accompany- 
ing map.  The  South  Branch  and  Back  Creek  were  surveyed 
prior  to  1800  in  connection  with  land  grants,  and  the  south 
Oromocto  Lake  and  stream  were  sketched  somewhat  later. 

The  river  was  settled  from  its  mouth  to  the  Forks  by  Loyalists 
in  1784-86;  by  their  descendants  up  the  South  Branch  to  Back 
Creek,  and  up  the  Northwest  towards  Lyons  Stream  prior  to  1810; 
the  western  shore  of  the  Northwest  Lake  was  settled  by  an  ex- 
pansicn  from  Harvey  settlement  after  1837,  and  later  immigrants 
after  1840  have  settled  between  Back  Creek  and  the  South  Branch, 
and  a  few  settlers  live  near  the  South  Lake.  The  remainder  of 
the  river,  including  the  east  and  south  sides  of  the  Northwest 
Lake  and  the  river  to  Lyons  Stream,  and  most  of  the  South  Lake, 
with  the  South  Branch  from  near  Back  Creek,  are  still  unsettled 
forest.  Much  lumbering  was  formerly  done  on  the  lakes  and 
river,  especially  in  the  years  from  1830  to  1865,  but  it  has  now 
ceased. 

Turning  now  to  scientific  knowledge,  we  find  that  the  geology 
of  the  basin,  which  is  of  carboniferous  conglomerates  and  sand- 
stones, and  comparatively  simple,  was  first  observed,  and  was 
known  in  general  to  Gesner,  who  mentions  it  briefly  in  two  of  his 
Reports.     The  geology  of  the  vicinity  of  the  Northwest  Lake  was 
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first  studied  with  some  care  and  described  by  Charles  Robb  in 
1868.  (Report  of  the  Geolt^cal  Survey  for  1866-69).  Studies 
of  other  parts  of  the  basin  have  been  made  by  Bailey,  Matthew 
and  Ells.  (Reports  of  the  Geological  Survey  of  Canada,  1870- 
71,  1872-73,  and  1878-79  D).  The  surface  geolt^y  of  the  lake 
has  been  described  from  a  visit  in  1883  by  Chalmers  (Report  of 
the  Geolc^cal  Survey  of  Canada,  GG,  1882-84)  who  gives  also 
an  appreciative  account  of  the  scenery,  especially  towards  the 
north.  No  studies  of  any  kind  upon  the  natural  history  of  the 
basin  appear  to  have  been  made  prior  to  our  trip.  I  understand 
from  Dr.  Hay  that  his  observations  of  the  plants  along  the  river 
showed  only  the  common  plants  of  New  Brunswick,  with  none 
especially  noteworthy. 

Our  study  of  the  river  shows  that  it  falls  naturally  into  six 
sections,  which  I  shall  consider  separately. 

I.  The  Northwest  Lake. — The  Northwest  Oromocto  Lake, 
some  eight  miles  long*  and  2j-^  in  extreme  breadth,  lies  in  a  north- 
and-south  valley  with  high  ridges  (some  200  feet  over  the  lake), 
on  the  west  between  it  and  the  Magaguadavic,  and  a  low  country 
to  the  east  and  south.  It  empties  from  the  eastern  side.  Its  shores 
are  nearly  everywhere  rocky,  for  the  most  part  of  middling-sized 
boulders,  often  pushed  up  into  marked  ice-dykes,  sometimes  pave- 
ment-like, and  including  many  morainic  points  of  small  boulders, 
extending  often  as  shoals  far  out  into  the'  lake.  In  many  places, 
notablv  at  Ship  Island,  Kelly  Island**  and  the  northeast  coast, 
the  shores  are  conglomerate  ledges,  often  worn  by  the  water 
into  caves.  Elsewhere,  especially  at  White  Sand  Cove  and  on  the 
southeast  shores,  are  some  fine  sand  beaches.  The  three  islands  at 
the  southern  end  of  the  lake  are  of  glacial  drift  and  their  axes 
have,  with  the  nioranic  points,  the  usual  northwest  and  southeast 
direction.  Tlie  depths  of  the  lake  are  extremely  irregular,  and  in 
many  places  it  is  very  shoal,  both  near  the  shores  and  also 
upoii  certain  island-like  shoals,  apparentlv  ledges,  which  come 
nearly  to  the  surface,  especially  between  Ship  Island  and  Green 
Point  and  between  Kelly's  Island  and  the  western  shore.    On  the 

•  Locally  It  is  in>l9ted  thai  lhl«  Ukf  li  ntnc  miles  Iouk,  but  O'Connor',  map.  made  with 
much  car*  and  checlred  br  mumetous  Inieriecliom,  makes  it  1»b  tban  eiEhl  milei. 
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shoals  west  of  Kelly's  Island,  the  boulders  have  been  pushed, 
apparently  by  ice  action,  into  a  curious  kind  of  atoll,  (evidently 
homologus  with  the  ice-dikes  of  the  shores)  such  as  I  have  n(^ 
elsewhere  noticed.  The  moderate  depths  found  by  us  near  the 
shores  are  marked  on  the  map ;  O'Connor  states  on  his  map,  how- 
ever, that  the  "  fine  open  bay  "  formed  by  the  southern  expansion 
of  the  lake  was  found  by  him  to  be  72  feet  deep  by  soundings, 
which  is  in  conformity  with  the  rule  for  these  glacial  lakes  which 
are  usually  deepest  towards  their  southeastern  ends.  The  eleva- 
tion of  the  lake  above  sea-levei  is  inthe  vicinity  of  400  feet.*  and 
it  undoubtedly  is,  as  locally  stated,  higher  than  the  Magaguadavic 
to  the  west. 

Turning  now  to  the  interesting  question  as  to  the  origin  of  this 
lake,  which  lies  directly  across  the  direction  of  the  river  to  which 
it  now  belongs,  I  think  there  is  no  doubt  that  Mr.  Chalmers' 
Opinion  that  in  pre-glacial  dm^  its  valley  emptied  southward 
through  the  low  drift-filled  valley  to  the  Kedron  and  thence  into 
the  Magaguadavic,  is  perfectly  correct.  It  lies  therefore  in  an 
old  valley  parallel  with  the  Magaguadavic,  and  emptying  south- 
ward and  does  not  belong  morphologically  to  the  Oromocto  at  all. 
Mr,  Chalmers  also  calls  attention  to  an  apparent  pre-glacial  valley 
between  the  lake  and  Cranberry  lake  basin,  which  I  also  noticed. 
But  it  appears  to  me  this  valley  is  rather  a  continuation  of  Dead- 
water  Brook,  and  I  believe  it  can  be  traced  farther, — east  of  Ma^ 
aguadavic  Ridge  to  Little  Magaguadavic  Lake  and  beyond.  This 
would  make  a  continuous  valley  parallel  to  that  of  the  Magagua- 
davic and  separated  from  it  mostly  by  high  rit^es,  an  arrange- 
ment perfectly  in  conformity  with  the  river  structure  of  this  region 
as  discussed  in  a  later  note,**  (No.  75). 

2.  The  Northwest  Oromocto  from  the  Lake  to  Lyons' 
Stream. — Leaving  the  lake  on  its  easterly  side  the  river  flows  with 
a  gentle  current,  making  easy  canoeing, through  longreedydead-* 

lithont  incDtLoDinR  the  soaree  of  the  inforipalloB. 
'  lor  Ihe  Wulern  Eilenilon  Railny  which  «■• 
to  this  lake.     ChiJmt™,  Report,  iR,  (ives  It » 

Fith  ind  checked  Irom  (he  barDmetic  slatloo  it 
im  mdebled  lo  the  DItectot,  Mi.  D.  L.  HalcbJn- 
when  eiactly  lerelied,  not  ta  eiceed  iM>  (eet> 
ladeed  il  ll  difficult  lor  me  to  see  where  it  manages  lo  make  that  much  drop  belween  the 
lake  and  the  Forks,  the  latter  Ijdni  practical))'  at  sea  level.  Othei  heiihta  meaaured  by  ua 
aloDi  Ihe  riTcr  gave  theie  rcaolta :  Little  Lake,  3;?;  Moulh  ol  Otler  Brook,  314:  Uonth 
of  Ljron  Stream,  iBi. 

••It  leeniB  10  me  verji  IJkelr  Ibal  the  MaEaeuadaTic  Itsell  had  a  preglacUl,  or  lome 
jtt  earlier,  courae  mto  the  Kedron  by  wa])  of  Ihe  low  icrouad  o[  Brook  of  Sticks  and  Swioa 
Brook;  and  It  maireien  have  hadi  very  early  or  ortslnal  coarse  aciDWtbe  dip  In  the  ridce 
west  ol  Ihe  lake  lo  Little  Kedron  and  Flakahecan.    See  NoterS- 
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waters  and  stillwaters  separated  by  occasional  bouldery  rips  of 
little  fall,  in  a  fiat  wooded  country  showing  occasionally  morainic 
knolls,  down  to  Uttle  Lake,  a  very  pretty  lake,  connected  with  the 
river  by  a  short  stream  of  little  fall,  (Compare  the  map).  Below 
this,  for  a  mile,  the  river  forms  a  series  of  long  quiet  pools,  broken 
by  occasional  small  rips,  with  a  heavy  border  of  over-hanging 
vegetation;  a  charming  canoe  stream.  This  is  followed  by  shal- 
lows and  rips,  and  some  deadwaters,  down  to  Musquash  Brook, 
where   the  river   bed  becomes  rougher  and  of  greater  fall ;   the 
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banks  begin  to  rise  in  rocky  ledges,  and  presently,  at  North  Branch 
Falls,  occurs  a  typical  post-glacial  low  fall,  or  bad  rapid,  below 
which  the  banks  are  still  higher,  rising  to  cliffs  50  to  80  feet  high, 
and  the  valley  is  typically  post-glacial.  Below  Hartt's  Island  the 
banks  become  lower  and  the  valley  opens  out,  while  the  river  flows 
swiftly  and  roughly  through  an  open  country  with  much  drop  over 
a  bed  partly  of  boulders  and  partly  of  flat  ledge  rock,  between 
banks  mostly  low  but  rising  at  times  into  morainic  hills;  and  this 
continues  to  Otter  Brook.  Just  above  this  brook,  on  the  same  side 
of  the  Oromocto,  in  open  burnt  country,  are  two  of  the  most  per- 
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feet  drumlins,  one  of  them  conical,  that  I  have  seen  in  New  Bruns- 
wick. Below  this  the  river  continues  very  rough  with  much  f^l 
and  many  ledges  for  nearly  two  miles,  where  again  the  banks  rise 
into  rocky  ledges,  and  at  Lyon  Stream  the  junction  of  river  and 
stream  is  in  a  rocl^  post-glacial  valley,  some  30  feet  deep,  Beiow 
this  the  banks  again  fall  off  and  the  country  gradually  opens  out ; 
the  river  has  much  fall  and  flows  for  the  most  part  over  a  flat  con- 
glomerate-ledged  bottom.  Gradually  it  broadens  and  develops 
some  intervales  and  low  terraces,  but  below  Hardwood  Creek  the 
banks  again  rise  and  the  valley  is  once  more  post-glacial,  with 
banks  often  of  vertical  rock  some  forty  or  fifty  feet  high;  then 
these  fall  oif  and  the  river  reaches  a  wide  valley  in  which  the 
Yoho  unites  with  the  Oromocto. 

Reviewing  now  this  part  of  the  river  it  seems  plain  that  from 
the  lake  to  Yoho  stream,  this  valley  is  all  post-glacial,  and  that  it 
cuts  directly  across  three,  and  perhaps  four,  low  ridges*  and  their 
intermediate  shallow  valleys,  which  in  pre-glacial  times  drained 
from  northwest  to  southeast,  probably  into  the  present  Piskahegan 
and  Shin  Creek.  There  is  probably  a  low  ridge  just  east  of  the 
lake,  forming  the  eastern  boundary  of  the  old  valley  now  occupied 
by  the  lake,  and  east  of  that  lies  the  shallow  valley  across  which 
the  river  now  wanders.  It  is  very  likely  that  this  valley  drained 
through  Little  and  Pelfoma  lakes  into  the  Piskahegan  and  Mag- 
aguadavic  (compare  the  map)  in  pre-glacial  times.  The  next 
ridge  to  the  eastward  would  be  that  extending  from  Roach  Settle- 
ment, crossing  the  river  at  North-Branch  Falls  and  extending 
between  Shin  Creek  and  the  Piskahegan.  East  of  that  comes 
another  valley  in  which  probably  Lyon  Stream  belongs,  the  pre- 
glacial  position  of  which  must  have  been  either  farther  east  or 
farther  west,  doubtless  the  latter;  and  it  is  likely  that  this  stream, 
(formerly  extending  through  the  gap  at  Harvey  to  Cranberry 
Lake),  flowed  in  pre-glacial  times  through  the  present  Otter 
Brook  valley  into  Shin  Creek,  while  earlier  than  that,  there  is 
good  reason  to  believe,  it  flowed  across  the  southern  highlands 
into  the  Lepreau  (as  discussed  in  Note  75).  East  of  this  lies 
another  ridge  and  then  a  small  unimportant  valley  occupied  only 
by  Hardwood  Creek,  also  doubtless  emptying  pre-glacially  into 
Shin  Creek,  and  east  of  that  another  ridge  bounding  the  Yoho 
Stream.  If  we  ask  now  why  this  part  of  the  river  took  this  direc- 
tion across  the  ridges,  the  answer  would  seem  to  be  this,  that  these 
shallow  valleys  in  the  glacial  period  were  filled  with  drift,  and  the 
new  stream,  turned  by  a  glacial  dam  from  its  old  course  into 

*  The  rocks  oi  Ibeie  ridgei  art  dhiIt  harlianlil,  ihoaint  lb*r  ut  ridc*i  of  eroiion  *nd 
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Kedron,  found  its  lowest  outlet  to  the  eastward,  where  it  naturally- 
followed  the  direction  of  the  general  slope  of  the  cotintry,  which 
is  here  to  the  northeast.  It  has  since  cut  to  the  rock  bottoms  of 
the  two  eastern  valleys,  as  well  as  through  their  intervening 
ridges,  but  not  to  the  bottom  of  the  western  valley,  where  it  still 
runs  over  the  drift.* 

3-  The  Northwest  River  from  the  Yoho  to  the  Forks. — At  its 
junction  with  the  Yoho  the  character  of  the  Oromocto  changes 
completely.  The  valley  is  broad,  open,  mature ;  the  river,  still  shoal 
and  swift,  though  less  so  than  above,  winds  extensively  among 
wide  intervales  and  fine  terraces  (all  well-settled)  over  a  drift  bot- 
tom showing  ledges  only  rarely  and  on  one  side.  This  character 
continues  but  with  lessening  drop  to  Tracy,  where  there  is  a  small 
post-glacial  fall  at  a  bend  of  the  river  (the  old  valley  being  to  the 
south)  and  beyond  with  still  gentler  current  to  Fredericton  Junc- 
tion, where  the  river  turns  abruptly  to  the  northward,  forming  a 
series  of  post-glacial  falls  and  rapids.  The  pre-glacial  valley  is 
doubtless  here  on  the  right  bank,  though  I  did  not  trace  it.  Below 
this  the  river  runs  into  intervales  and  winds  about  among  them  to 
the  Forks. 

It  is  perfectly  plain  that  this  part  of  the  river  occupies 
an  ancient,  mature  and  extensive  valley,  the  post-glacial  falls 
at  Tracy  and  Fredericton  Junction  representing  only  local  devia- 
tions from  the  general  course.  Moreover  this  character  extends 
continuously  up  the  valley  of  the  Yoho  as  far  as  can  be  seen  from 
their  junction ;  and  since,  as  the  maps  show,  the  Yoho  is  the  direct 
continuation  in  direction  of  this  part  of  the  valley  I  think  there  is 
no  doubt  that,  morphologically,  this  part  of  the  river  and  the  Yoho 
occupy  the  same  ancient  vallej',  of  which  the  Oromocto  above  the 
Yoho  is  simply  a  postglacial  branch. 

4.  South  Oro7iiocto  Lake  and  the  South  Branch. — Tliis  part 
of  the  river  I  have  not  visited  and  know  nothing  of.  Noting  the 
direction  of  the  lake,  however,  its  relation  to  ^Iahood's  Lake,  to 
the  small  lakes  northwest  of  it  and  to  the  head  of  Shin  Creek,  I 
think  it  is  extremely  probable  that  all  of  these  occupy  one  very 
ancient  valley,  which  in  former  times  ran  across  the  southern  high- 
lands, giving  a  continuous  river  from  the  Lepreau  to  Cranberry 
Lake  by  Lyon  Stream,  {See  the  map  and  that  with  Note  75). 
This  connection,  however,  is  probably  long  pre-glacial,  and  Shin 
Creek  probably  took  the  drainage  of  Lyon  Stream  in  immediatelv 
pre-glacial  times.  I  have  seen  the  junction  of  the  South  Branch 
with  Back  Creek,  and  it  enters  the  latter  by  a  rather  narrow  valley 

■  01  courie  II  Is  passible  that  there  Is  a  pre-ilidal  tbUct  In  this  same  geDeril  direc- 


jvGooi^le 


RATORAL   HinOfiy  AMD   PHTBIOGRAPBT   OV   RBW   BBURBWIOK.  199 

at  an  abrupt  angle,  showing  it  to  be  morphologically  a  branch  of 
the  broad  ancient  valley  of  Back  Creek,  and  not  the  main  stream. 

5.  Sack  Creek  and  the  lower  part  of  the  South  Branch. — The 
South  Branch  from  the  Forks  to  Back  Creek,  and  Back  Creek 
itself  wind  about  in  a  continuous  single,  broad,  mature,  intervaled 
and  terraced,  obviously  ancient,  valley.  This  valley  narrows 
towards  its  head,  but  merges  gradually,  without  a  break,  into  the 
valley  of  the  Nerepis,  which  continues  its  direction  without  devi- 
ation to  its  junction  with  the  St.  John  and  beyond  that  throu^ 
the  Short  Reach,  Grand  Bay,  and  South  Bay.  There  can  be  no 
<ioubt,  I  believe,  that  this  Back  Creek — fJerepis  Valley,  is  morpho- 
logically a  sin|:le  one.  The  question  now  at  once  arises  as  to  its 
original  direction  of  flow.  This  is  easily  answered,  and  in  two 
ways.  First,  certain  streams  near  the  head  of  Back  Creek  have  a 
re-entrant  or  southward  direction,*  (compare  the  map),  and  sec- 
ond, the  general  river  directions  of  this  entire  region  necessitate 
a  southerly  direction.  This  raises  the  question  as  to  the  original 
head  of  the  valley,  and  here  again  I  think  the  answer  is  fairly  clear. 
This  same  valley  extends  up  the  northwest  Oromocto,  (cutting 
across  the  Forks  near  the  low  hills  on  the  south)  and  up  the 
Yoho  River  to  its  head.  But  it  did  not  end  here,  for  it  extended, 
I  believe,  through  a  gap  in  the  hills  to  the  flat  country  at  the 
■source  of  Gardner's  Creek,  through  Lake  George  and  the  Pokiok. 
and  into  the  St.  John,  and  this  ancient  and  important  valley  we 
may  well  call  from  its  modern  remnant  The  Nerepisian  Valley,  the 
further  extension  and  relations  of  which  to  other  neighlJoring 
rivers  will  be  found  discussed  in  a  later  note  {No.  75). 

6.  The  Main  Oromocto  from  Forks  to  Mouth. — This  part  of 
the  river  has  at  present  a  very  uniform  character.  It  is  a  dead- 
water  creek,  winding  in  a  very  broad  valley  through  extensive 
intervales.  In  only  one  place,  namely,  just  above  French  Lake, 
does  it  come  in  contact  with  rock-formed  upland.**     In  conse- 
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quence  one  can  make  out  little  of  the  geographical  relations  of  the 
river  from  the  stream  itself,  but  an  inspection  of  the  general  maps 
brings  out  some  important  facts.  First,  the  streams  flowing  into 
the  upper  part  of  this  section,  namely,  Three- Tree  Creek,  Merse- 
reau  Creek,  Brizley  Creek,  are  all  markedly  re-entrant  in  their 
main  courses,  indicating  that  at  one  time  this  part  of  the  river 
flowed  south,  and  suggesting  that  it  was  at  one  time  a  small  branch 
of  the  Nerepisian  River.  Second,  it  has  a  laree  branch,  the  Rusa- 
gonis,  entering  at  right  angles,  parallel  with  the  St.  John  and  in  a 
line  with  Kelly's  Creek  and  the  Upper  Reach  of  the  St.  John, 
while  its  direction  is  continued  across  the  Oromocto  by  French 
Lake  and  Rockwell  Stream,  Though  I  have  not  been  able  to 
study  this  problem  I  think  it  very  probable,  for  reasons  which  will 
be  given  in  a  later  note  (No.  75),  that  the  Rusagonis  and  Rockwell 
streams  persist  in  an  ancient  valley,  of  which  the  Upper  Reach  and 
part  of  Nacawic  are  parts,  and  which  joined  the  present  St.  John 
at  Little  River  in  Hampstead.  In  this  case  the  present  Lower 
Oromocto  was  at  first  a  small  branch  of  the  St.  John,  which  in 
very  early  times  extended  back  capturing  the  Rusagonis,  and  later, 
cutting  through  the  divide,  the  remnant  of  which  is  the  ridge  south 
of  French  Lake,  captured  the  branch  of  the  Nerepisian  River,  and 
thus  the  main  part  of  the  river,  turning  it  northward  into  its  pres- 
ent course.  The  condition  which  allowed  this  extensive  alteration 
was  no  doubt,  as  later  more  fully  discussed,  the  ease  of  erosion  in 
the  soft  sand-stones  of  this  region,  combined,  perhaps,  with  some 
sj-nclinal  folding  or  other  favoring  local  conditions. 

The  conclusions  drawn  from  the  facts  here  slated  are  of  course 
largely  tentative.  I  regard  them  as  in  the  highest  degree  pro- 
bable, but  much  study  is  still  needed  before  they  can  be  either 
fully  confirmed  or  definitely  disproved. 


74. — Notes  on  the  Physiographic  Origin  of  the  Keswick 
River. 

Re»d  Noiember  3,  1903. 

For  some  years  past  I  have  been  making  such  observations  upon 
the  physiographic  character  of  the  Keswick  valley  as  may  be 
accomplished  from  railwaj'  trains.  The  method  is  not  ideal,  but 
the  trains  in  that  valley  do  not  move  at  a  rate  to  render  such  study 
quite  impossible,  especially  when  several  trips  are  made  to  supple- 
ment one  another  in  conjunction  with  the  use  of  the  best  maps. 
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Some  interesting  possibilities  are  thus  suggested,  which  are  as 
follows. 

The  Keswick  valley  enters  the  St.  John  valley  as  a  direct  con- 
tinuatitxi  of  the  latter,  the  two  together  forming  a  single  broad, 
flood-plained,  terrace-bordered,  gentle-sloped,  matured  valley, 
while  the  Upper  St.  John  enters  this  combined  valley  at  an  abrupt 
angle,  in  a  much  narrower  steeper-walled  and  obviously  newer 
valley.  This  suggests  that  morphologically  the  Keswick  and  the 
St.  John  valley  below  it  are  one,  and  that  the  Keswick  is  the  mor- 
phological head  of  the  St.  John  below  it.  Ascending,  the  Keswick 
valley  retains  much  of  its  width  and  all  of  its  ancient  and  matured 
appearance,  the  present  stream,  winding  about  amidst  intervales 
and  terraces,  being  obviously  much  smaller  than  that  which  form- 
ed it.  At  Jones  Fork  comes  in  a  broad  branch  from  the  north ;  at 
Zealand  one  comes  from  the  west ;  at  Stone  Ridge  is  another  from 
the  north ;  and  another  also  from  the  north  appears  to  come  in  at 
Upper  Keswick,  All  the  way  up,  the  river  maintains  its  matured 
appearance,  though  narrowing  somewhat,  and  seemingly  narrowed 
much  more  than  it  really  is  by  the  remarkable  great  terraces.  At 
Upper  Keswick  the  railway  climbs  by  very  steep  grades  (265  feet 
within  three  miles  by  the  railway  levels)  out  of  this  valley  over  a 
water-shed  into  the  valley  of  the  Nacawic.  But  as  the  railroad 
ascends,  one  can  see  finely  displayed  the  ripe  old  valley  of  the 
Keswick  continuing  off  to  the  northwest.  Beyond  this  point  I 
have  not  seen  it,  but  in  an  earlier  note  (No.  50)  I  have  suggested, 
the  probability  that  the  north  and  south  parts  of  both  the  Nash- 
waak  and  the  Miramichi,  both  of  which  lie  in  a  direct  tine  north 
from  its  present  source,  formerly  flowed  through  this  valley,  and 
certainly  its  great  size  strongly  sustains  this  conclusion.  I  believe 
that  these  three  rivers  lie  in  a  single  ancient  valley,  with  large  and 
important  branches,  forming  the  original  head  of  all  the  St.  John 
below  it,  and  this  we  may  call  from  its  modem  remnant,  The  Kes- 
wian  Valley.  It  is  probable  that  in  its  lower  part  it  had  another 
branch,  for  the  course  of  the  Mactaquac  on  our  maps  strongly 
suggests  that  it  formerly  flowed  by  a  small  brook  into  the  present 
Keswick  near  its  mouth.  Tracing  now  the  Mactaquac  valley 
upward,  as  represented  on  the  maps,  we  find  it  lying  in  a  line  with 
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a  branch  of  the  Nacawic  and  of  the  Becaguimec  (compare  map 
with  the  next  note),  and  even  with  the  Presquile  beyond  the  St. 
John,  and  it  is  possible  that  all  oi  these  lie  in  a  single  ancient 
valley.  Certainly  the  curious  course  of  the  Becaguimec,  which  at 
present  folds  back  so  remarkably  on  itself,  is  in  harmcmy  with 
some  such  explanation  as  this,  even  though  the  present  explana- 
tion may  not  be  precisely  correct  in  detail.  If  now  we  trace  this 
Keswian  river  downward,  it  must  have  followed  the  present  St. 
.John  valley  to  Jemseg,  and  possibly  followed  it  to  the  Long 
Reach.  There  is,  however,  another  possibility,  suggested  by  the 
parallelism  of  this  system  of  rivers  (discussed  in  the  next  note), 
namely,  that  it  originally  continued  from  Jemseg  across  to  Lewis 
Cove  on  the  Washademoak,  thence  by  Southwest  Brook  and 
Spraggs  Brook  to  the  Belleisle,  thence  across  to  Paticake  Brocrfc, 
Hammond  River,  Porter  Brook  and  Quaco  River  to  the  sea  at 
Quaco.  If  it  really  had  this  course,  it  would  have  been  turned 
in  very  early  times  into  its  present  course  by  the  easterly  erosion 
•of  branches  from  the  lower  Nerepisian  and  Rusiagonian  valleys, 
as  described  in  the  preceding  and  in  the  following  notes,* 

75. — The  Origin  of  the  Fundian  System  of  Rivers. 

Read  November  3,  190J, 

The  rivers  of  New  Brunswick  belong  to  three  great  natural 
systems, — one  sloping  southeastward  into  the  Bay  of  Fundy, 
another  sloping  northeastward  into  the  Gulf  of  St.  Lawrence,  and 
the  third  sloping  northward  and  eastward  into  Bay  Chaleur. 
Upon  the  first  of  these,  which  we  may  designate  the  Fundian 
system,  I  wish  here  to  record  some  observations,  looking  to  an 
explanation  of  the  origin  of  its  remarkable  features.** 

•  Dr.  Chilmert,  <o  bit  Uleal  GeoLo(lcaL  Report,  bu  lUEReited  that  Ihe  Si.  John  raaj 

mtlbod  differs  mach  Iram  (hit  berc  given. 

"There  are  man;  relerenceilo  peculiar  lealurei.  and  tbelreiplanallon.  fa  th«rI«eriof 
tbiaijitem  in  the  wrltingi  otlhegFoloiriXiwhohave  loTeMigatcd  Ne*  Btuniwick  (cdIoit. 
Dolably  Ihoie  of  Bafief,  Mattbrw,  Elli  and  Chalmers.  But  no  attempt  hai  hitherta  beeD 
made,  lo  far  a*  I  l(now,  to  eiplafn  Ilie  featurei  ol  these  rivers  mllectivelT.  All  phjiio- 
)^ipbic  study  must  rest  upon  topographical  and  geological  data,  and  such  sludtei  as  those 
here  allenipted  are  ODiy  made  possible  by  tb«  prevlons  labors  of  these  geoloElats  who  have 
made  accnralely  kaowo  tn  tia  onllino  and  in  many  ol  its  details,  the  structural  leology  ol 
New  Bruntwlck. 
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There  are  two  very  strikiiig  facts  about  this  system,  of  which 
the  explanation  is  not  obvious.  First,  the  courses  of  the  rivers 
are  in  large  part  independent  of  the  geol<^cal  formations,  for 
many  of  them,  especially  the  westernmost,  run  directly  across  the 
formations,  hard  and  soft  alike.  Second,  the  principal  river  of 
this  system,  the  St.  John,  has  a  curious  zig-zag  form,  with  some 
of  its  parts  in  the  prevailing  southeasterly  course,  but  others  at 
right  angles  to  it,  and  its  course  as  a  whole  forms  almost  a  semi- 
circle around  rivers  west  of  it.  All  of  these  phenomena,  I 
think,  can  now  be  explained,  and  the  key  to  their  interpretation 
is  found  in  the  probable  physiographic  history  of  the  Oromocto, 
supplemented  by  that  of  the  Keswick,  outlined  in  the  two  preced- 
ing notes. 

The  general  lack  of  correspondence  between  river-courses  and 
the  underlying  formations  can  have,  it  would  appear,  but  one 
meaning.  The  river  valleys  must  be  much  older  than  the  present 
exposure  of  those  formations,  and  must  have  originated  on  a 
general  uniform  southeasterly  slope  which  could  have  been  formed 
in  either  one  of  two  ways.  First,  this  entire  country  was  covered 
by  level  homogeneous  deposits,  such  as  the  Carboniferous  sand- 
stones form  in  the  eastern  part  of  the  Province  at  the  present  day ; 
these  became  elevated  from  the  sea  with  a  southeasterly  slope  on 
which  the  rivers  formed  and  gradually  eroded  their  valleys  down 
into  the  underlying  deposits.  Second,  all  of  the  formations  were 
planed  off  uniformly,  either  by  sea  or  river  action,  to  a  great  pene- 
plain, which,  on  its  elevation,  sloped  southeast,  thus  establishing 
the  parallel  southeasterly  valleys.  Which  of  these  two  explana- 
tions is  correct  is  not,  from  our  present  point  of  view,  important. 
The  great  crucial  point  is  this,  that  by  one  or  the  other  (or  possibly 
by  some  other)  method,  the  rivers  of  this  region  were  given,  after 
all  the  formations  were  deposited,  a  general  southeasterly  course, 
and  this  they  have  largely  retained  down  to  the  present  day. 
Where  they  have  deviated  from  the  arrangement,  as  they  have 
very  often,  it  is  because  of  the  influence  of  the  underlying  forma- 
ticHis,  as  will  be  shown  later  in  this  paper. 

So  far  as  I  have  been  able  to  work  out  the  original  valleys  of 
this  system,  they  are  as  given  below.     The  descriptions  can  be 
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There  is  perhaps  a  minor  valley  east  of  this,  including  possibly 
some  of  the  west  branch  Digdeguash  and  Upper  Waweig,  which- 
emptied  through  Bocabec  Bay  and  Letite  Passage,  forming  the 
latter. 

5-  The  Digdeguasian  Valley. — This  appears  to  arise  as  far 
north  as  Bull's  Creek  (perhaps  even  in  branches  of  Mednuxna- 
keag),  includes  the  Upper  Ee!  River,  the  three  Eel  River  lakes, 
La  Coote  Lake,  the  Digdeguash  lakes  (or  possibly  as  on  the  dotted 
line  of  the  map),  thence  to  the  Digdeguash  itself,  whose  course  it 
follows  with  perhaps  a  branch  from  Bolton  Brook  to  near  its 
present  mouth,  where  it  may  have  emptied  by  Letite  Passage,  or  it 
may  have  crossed  in  part  by  the  small  streams  shown  on  the  maps, 
to  Letang,  forming  the  deep  entrance  to  that  harbor, 

6.  The  Magadavian  Valley. — The  lower  course  of  this  river 
is  fairly  clear,  but  twb  possible  branches  may  be  traced  at  its  head 
with  two  others  lower  down.  One  branch  may  have  originated 
north  of  Eel  River,  in  Pokomoonshine  Brook,  following  Eel  River 
to  Pocowagamis  Brook,  Skiff  Lake,  Grassy  Lake  and  Upper 
Cranberry  Brook  to  Upper  Trout  Brook  and  the  Magagiiadavic.  , 
A  second  branch  seems  to  have  included  Eel  River  below  Benton* 
(and  possibly  the  brook  through  Spearville  and  even  Bull's 
Creek  above  Debec)  through  Pine  Swamp  Brook  to  Sheogomoc 
waters,  (following  the  railroad  at  Canterbury),  through  second 
Shec^omoc  Lake,  Big  Duck  Lake.  Duck  Brook  across  Magagua- 
davic  Lake  and  along  the  present  Magaguadavic  (or  a  stream 
west  of  it  to  Davis  Brook)  and  by  the  present  Magaguadavic  to 
near  Brook  of  Sticks,  where  it  may  have  crossed  through  the  low 
ground  into  Kedron,  and  by  Kedron  Brook  to  the  Magatfuadavic. 
(Compare  Kote  73,  and  its  map  of  Oromocto  Lake)  Or  it  may 
even  have  crossed  through  the  small  gap  in  the  ridge  west  of  Oro- 
mocto Lake,  across  the  lake  to  Kedron  waters,  as  shown  by  the 
dotted  line  on  the  map.  The  third  branch  probably  originated  in 
Charlie  Lake  (and  perhaps  farther  north  in  a  part  of  the  St.  John 
and  Bull's  Creek),  thence  running  to  first  Sheogomoc  Lake,  thence 
to  Little  Magaguadavic  Lake,  thence  through  the  gap  between 
Blaney  and  Magaguadavic  Ridges,  through  Deadwater  Brook  into 
the  head  of  Oromocto  Lake,  tlirough  that  lake  into  Kedron  and 
thence  into  the  Magaguadavic.  A  fourth,  and  very  minor,  branch 
perhaps  originated  northeast  of  Oromocto  Lake,  flowed  southeast 
through  Little  Lake  and  Peltoma  thence  into  Piskehegan  and  the 
Magaguadavic,     The  deviation  of  the  two  latter  branches  to  the 
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westward  is  of  course  caused  by  the  great  granite  mass  of  Mount 
Pleasant,  rising  1200  feet,  which  as  this  deviation  of  the  rivers 
would  show,  stood  out  as  a  monadnock  from  the  plain  on  which 
the  rivers  formed.  The  lower  Magaguadavic  below  Pis- 
kahegan  appears  to  run  in  its  ancient  valley  to  Red 
Rock,  whence  it  pretty  certainly  continues  through  Red 
Rock,  Sparks  and  Oear  Jakes  to  Forked  Lake  (between  the  two 
latter  lakes  there  is  a  remarkable  valley  that  I  have  myself  seen), 
thence  into  Popelogan  and  Popelogan  Harbor.  The  Magagua- 
davic below  Red  Rock  appears  to  belong  to  Bonny  River  and 
•Clarence  Brook,* 

7.  The  Leproian  Valley. — As  mentioned  in  Note  73  it  appears 
possible  that  a  valley  originated  in  the  Cranberry  Lake  basin,  flow- 
•ed  through  the  gap  at  Harvey  into  Lyon  Stream,  thence  by  Otter 
Brook,  the  head  of  Shin  Creek  and  its  south  branch,  to  South 
Oromocto  Lake,  Mahood's  1-ake  and  into  the  Lepreau,  which 
probably  emptied  on  the  coast  at  or  near  Little  Dipper  Harbor,  or 
else  at  Musquash.  This  country  is  now  so  elevated,  the  lake  sur- 
iaces  lying  nearly  600  feet  above  sea-level,  that  this  river  must 
been  turned  from  its  course  at  a  comparatively  early  time,  aod 
Shin  Creek  would  appear  to  be  the  modern  successor  of  the  early 
■stream  which  took  this  direction, 

8.  The  Nerepisian  Valley. — As  described  in  Note  73  I  have 
traced  this  ancient  valley  on  the  ground  through  much  of  its 
•course.  Its  source  is  uncertain,  but  most  probably,  I  thii;^,  is  in 
the  Meduxnekeag,  whence  it  crossed  in  a  line  through  the  heads 
of  several  small  streams  to  the  Pokiok,  (although  it  may  have 
followed  the  present  upper  St,  John),  From  the  Pokiok  it  extends 
southward  across  the  head  of  Gardens  Stream  to  the  Yoho,  the 
Oromocto,  Back  Creek,  the  Nerepis,  the  Short  Reach,  Grand  Bay, 
and  to  the  sea  in  or  near  St.  John  harbor.  At  this  early  period 
the  upper  St.  John,  above  the  central  watershed,  either  did  not 
■exist  or  else  flowed  to  Bay  Chaleur,  a  subject  later  to  be  con- 
sidered.** 

9.  The  Rusagonian  Valley, — As  suggested  in  Note  73,  this 
appears  to  represent  another  of  the  parallel  valleys.  It  headed  in 
some  branch  of  Nacawic,  and  very  likely  in  the  Little  Presquile 
beyond  the  St.  John,  (the  Little  Presquile  would  seem,  from  the 

•  Or  poialbl;  the  Didecguaih  flawed  Ibrouch  DigdeKuaah  Like,  and  bj  iU  lower  end 
lo  the  MarBguBdavic,  the  Cinil.  Lake  Utopia,  head  ol  Letang  and  Beaver  Harbor.  >a 
shown  by  doited  llae  do  the  map. 

**  All  pb;>iographic  evidence,  ol  which  1  have  collected  much,  later  lo  be  preaented, 
tend*  la  ahow  thai  tb<a  present  central  walerihed  Kparallng  Ihe  Tobique  Itom  the  Mlri- 
micbi  Is  aJao  the  ancient  one.  This  Is  in  marked  contrast  «tilh  Ibe  eailern  waletsbed, 
-which  has  shifted  from  it*  ancient  position  and  moved  farlber  lo  the  eastward. 
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maps,  to  have  had  an  earlier  outlet,  in  the  line  o£  its  general  direc- 
tion, through  a  little  brook  now  flowing  southeast  into  the  St. 
John) ;  and  followed  the  Upper  Reach,  Kelly's  Creek,  the  Rusa- 
gonis,  and  Rockwell  Stream.  Beyond  this  I  have  found  no  direct 
evidence  of  its  course,  but  the  general  parallelism  with  other  rivers 
would  lead  us  to  expect  that  it  crossed  to  near  Little  River  in- 
Hampstead  and  followed  the  St.  John  to  the  Belleisle  (originat- 
ing this  part  of  the  St.  John).  It  ran  thence  through  Kingston 
Creek,  Forester's  Cove,  and  a  line  of  brooks  to  Loch  Lomond, 
Black  River  and  the  sea  west  of  McCoy's  Head.  Such  a  course 
explains  perfectly  several  otherwise  puzzling  geographical  fea- 
tures, such  as  the  course  of  the  St.  John  from  Long  Island  to  the 
Belleisle,  and  Kingston  Creek.  The  deviation  from  parallelism  at 
Little  River  is  of  course  explained  by  the  presence  of  the  great 
Bald  (or  Champlain)  mountain  mass,  which  would  thus  be  shown' 
to  have  stood  up  like  Mount  Pleasant,  as  a  monadnock  from  the 
general  plain  on  which  the  rivers  were  forming. 

ID.  The  Keswian  Valley. — As  described  in  the  preceding  note, 
this  river  probably  headed  in  the  Miramichi,  flowed  through  the 
Upper  Nashwaak  (with  a  branch  from  the  source  of  the  Mirami- 
chi and  a  part  of  Becaguimec,  and  possibly  from  the  upper  St. 
John),  the  present  Keswick  and  the  St.  John  to  Fredericton  re- 
ceiving an  important  branch  from  the  Nacawic,  Upper  Becagui- 
mec (and  perhaps  the  Presquile) ;  thence  its  course  was  probably 
along  the  present  Portobello  under  the  intervale  to  Major's  Island ' 
and  the  present  river  to  Jemseg.*     From  this  point    it    seems 

Cssible  that  we  can  trace  it  also  across  country  to  the  sea  through 
wis'  Cove,  Spragg's  Brook,  Paticake  Brook,  part  of  Hammond 
River,  and  Quaco  River,  to  the  sea  in  Quaco  Bay. 

It  is  possible  that  even  another  of  these  parallel  valleys  existed' 
east  of  the  Keswian  along  the  course  of  the  dotted  line  on  the  map. 
If  so,  it  arose  in  the  Nashwaak  above  the  Udenack  (perhaps  even 
in  Miramichi  Lake  and  north  of  the  Miramichi),  passed  through 
Udenack  and  McKenzie  Brook  (or  as  on  the  map)  across  the 
head  of  IJttle  River,  over  Grand  Lake  to  Young's  Cove,  over 
Washademoak  to  Long's  Creek,  thence  to  a  branch  of  Studholm 
Mill   Stream,  to   Sussex  Vale,   and  by  Trout  Creek  and  Quiddy 

•Belon  Fndericloa  there  becint  an  eitenslve  ioienale  baifo  which  icon  opena  to 
Ipdnde  Porlobella,  French  Lake  aad  Maquapit ;  and  ll  la  notewollhy  that  the  St.  John  lor 
tbe  moat  part  keepi  cloae  to  the  upland  on  tha  iDUtbveal.  II  i«  poaaible  Ibat  Ibis  ii  a 
reault  ol  the  lendenc;  In  rivers  of  the  northern  bemliphere  lo  erode  their  right  banki.  a 
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River,  or  else  by  Wards  Creek  and  Big  Salmon  River  to  the  sea. 
Such  a  river  should  be  named  from  its  only  important  existant 
part  the  Nashwian  River.  But  I  have  no  evidence  for  it  (rther 
than  cartographical. 

Somewhere  east  of  this  river,  and  parallel  with  it,  must  have 
come  the  ancient  water-shed  between  this  Fundian  System  and 
the  St.  Lawrence  System.  This  water-shed  I  believe  we  can  still 
trace  in  its  remnants,  constituting  the  elevated  land  near  Point 
Wolfe,  extending  thence  to  the  lofty  hills  of  Sussex  and  acrces 
the  Washademoak  to  Marrs  Settlement  hill,  across  the  head  of 
Grand  Lake,  Emigrant  Settlement  hill,  between  Salmon  Creek 
and  Newcastle  Creek,  thence  to  the  water-shed  between  the 
Taxes  and  the  Nashwaak,  and  beyond  to  cross  the  Miramichi, 
as  shown  on  the  map.  There  is  evidence  to  show,  which  will  later 
be  presented,  that  originally  all  waters  west  of  this  line  were 
branches  of  the  Keswian  (or  Nashwian)  while  all  east  of  it 
flowed  into  the  St.  Lawrence.* 

One  important  fact  about  all  of  these  rivers  remains  to  be 
mentioned,  namely,  it  is  possible  that  at  the  time  of  their  formation 
the  Bay  of  Fundy  was  rock-filled,  and  these  rivers  flowed  across 
Nova  Scotia  into  the  sea  (just  as  those  of  the  St.  Lawrence  system 
flowed  over  Prince  Edward  Island,  and  those  of  our  northern 
system  flowed  across  the  Restigouche  valley  into  the  St.  Law- 
rence), thus  originating  the  valleys  which  cross  that  Province 
from  northwest  to  southeast.  It  may  even  prove  possible  to 
identify  the  corresponding  valleys  in  the  two  Provinces  (thus 
determining,  for  instance,  which  valley  formed  Annapolis  Gut, 
which  emptied  through  Mahone  Bay,  etc.),  although  on  the 
Fundy  slope  the  Nova  Scotia  rivers  are  much  modified. 

Such  appears  to  me  to  have  been  the  original  arrangement  of 
river  valleys  in  this  re^on.  I  have  no  doubt  that  further  re- 
search will  modify  the  conclusions  in  many  details,  but  the  general 
principles  I  believe  are  correct  and  will  stand. 

We  must  consider  now  the  causes  of  the  profound  modifica- 
tions of  the  original  arrangement  which  have  given  us  the  very 
different  conditions  of  the  present.       According  to  our  theory. 
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these  valleys  originated  on  a  southeasterly  sloping  surface  as  it 
arose  from  the  sea.  Had  the  underlying  rocks  been  uniform  in 
texture  and  hardness,  those  rivers  would  doubtless  have  kept 
those  courses  to  the  present  day.  But  the  rocks  were  not  of  equal 
hardness,  but  on  the  contrary  consisted  of  bands  of  harder  and 
softer  rocks  running  for  the  most  part  directly  across  the  courses 
of  these  rivers.  In  the  process  of  erosion  these  softer  bands  were 
cut  down  rapidly,  forming  large  right-angled  branches  to  the 
older  valleys.  Ultimately  these  branches  were  able  to  cut  back 
into  neighboring  valleys  and  frequently  to  capture  their  head 
■waters.  It  is  in  this  erosion  by  branches  of  the  main  valleys  along 
the  softer  rocks  crossing  from  valley  to  valley  that  we  have  the 
explanation  of  the  changes  which  have  altered  the  original 
arrangement  to  the  conditions  that  we  find  at  the  present  day,  for 
all  of  the  river  courses  of  this  system  seem  to  lie  either  in  the 
ancient  northwest  and  southeast  valleys  across  the  rock  bands,  or 
in  northeast  and  southwest  valleys  following  the  general  directirai 
of  the  softer  rocks. 

Turning  to  these  cross  valleys,  we  note  that  by  far  the  most 
important  of  them  is  the  Oromocto,  which  lies  near  the  middle 
of  the  broadest  of  the  bands  of  the  soft  Carboniferous  sandstones. 
Starting  as  a  small  branch  of  the  Keswian  River  (which  itself, 
running  across  a  greater  extent  of  soft  rocks  that  any  of  the  rivers 
to  the  westward,  cut  its  channel  more  rapidly  than  they,  thus  be- 
coming a  sort  of  trunk  river),  it  cut  backward  into  the  Rusagon- 
ian  valley,  capturing  its  upper  part.  It  is  precisely  because  this 
valley  was  the  first  thus  to  be  captured  that  it  is  now  the  least 
distinct  of  them  ail  (especially  east  of  its  captor).  The  Oromocto 
then  extended  farther  back  capturing  a  branch  of  the  Nerepisian 
valley.  Similarly,  but  somewhat  later,  a  branch  of  the  Nerepis- 
ian, eroding  backward  (along  the  present  Shin  Creek),  captured 
the  Upper  Leproian,  but  the  final  capture  of  two  branches  of  the 
Magadavian  was  only  effected  (as  Note  73  shows)  by  aid  of  the 
glacial  period.  Meanwhile,  and  very  early  in  this  series  of 
changes,  certain  bands  of  soft  rocks  occupying  the  present  Belle- 
isle-Long  Reach  and  Kennebecasis  valleys  (their  presence  there  be- 
ing due  to  earlier  geolt^ical  causes  worked  out  by  our  geologists) 
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were  gradually  cut  out  by  backwardly  extendit^  branches  from 
the  lower  Nerepisian,  which  thus  very  early  captured  the  lower 
Rusagonian,  and  soon  after  the  lower  Keswian  (whence  the  lower 
courses  of  these  rivers  have  had  time  to  be  much  ahered  by  minor 
later  changes),  while  a  branch  of  the  lower  Rusagonian  early 
extended  back  and  captured  the  Keswian,  forming  the  present  St, 
John  from  the  foot  of  Long  Island  to  Jemseg.  It  was  no 
doubt  a  similar  erosion  which  formed  the  great  Hammond  River- 
Loch  Lomond-Little  River  valley,  and  another  of  analogous 
character  which  formed  the  northeasterly  part  of  the  Nerepis 
River. 

In  the  meantime,  also,  a  branch  parallel  with  the  Oromocto 
was  eroded  back  from  the  Keswian  near  the  mouth  of  the  present 
Keswick,  to  capture  the  Rusagonian  at  Kelly's  Creek.*  It  is 
true  this  part  of  the  river  does  not  now  run  in  the  softer  Carboni- 
ferous rocks,  but  remnants  of  those  rocks  exist,  showing  that  it 
formerly  did  so.  The  erosion  of  this  band  did  not  stop  here, 
however,  but  extended  along  upper  Gardens  Creek.  It  was  very 
probably  a  similar  erosion  starting  in  bands  of  soft  rocks  now 
removed  which  formed  the  northeast  branch  of  Nacawic  and  the 
St.  John  thence  to  Pokiok,  thus  capturing  upper  Nerepisian 
waters.  Something  of  the  same  kind  would  explain  the  north- 
east and  southwest  parts  of  Eel  River  (and  even  the  course  of  the 
main  Matawamkeg  beyond).  During  this  time  also  the  great 
branches  of  the  Keswian  were  eroding  eastward,  originating  the 
Washademoak,  Grand  Lake,  Little  River  and  the  Nashwaak,  a 
regular  radiating  series,  capturing  in  early  times  for  the  great 
Keswian  the  old  Nashwian,  if  that  really  existed.  We  can  trace 
also  similar  effects  on  the  other  rivers.  Thus  it  was  probably  a 
similar  erosion  which  formed  the  Magaguadavic  northeast  of 
Trout  Brook,  turning  one  branch  of  this  valley  into  another. 
Such  an  erosion  northeast  from  the  Chepednian  valley  also  pro- 
bably formed  the  St.  Croix  from  Mud  Lake  to  Scott's  Brook  (and 
Trout  Brook  beyond),  thus  early  capturing  the  upper  Passama- 

•ProIeEsor  Bailey  givo  evidence  to  sbow  tbit  thig  pirt  ollbe  river  occupies  B  chaonel 
aaline  bacic  lo  pra-Carboniieroui  limei,  which  maliei  Iti  eiplanatioa  ill  the  simpler.  (On 
Ibe  Phyiical  and  GeoioEJcal  History  ot  the  St.  John  Rlvir,  New  Brnaswick.     Trani,  Royil 
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quodian.  Another  similar  erosion  from  the  Sooodian  at  Grand 
Falls  formed  the  St  Croix  east  to  the  Canoose  (and  that  river), 
capturing  the  Giepednian,  while  to  the  westward  it  formed  the 
Scoodic  Lake  valley.  Changes  of  a  similar  general  character 
seemed  to  have  turned  the  lower  Scoodian  and  the  lower  Che- 
pednian  into  the  lower  Passamaquodian,  while  others  turned  the 
Magadavian  into  the  valley  of  Bonny  River  and  formed  the  lower 
Lake  Utopia  and  lower  Magaguadavic,  the  Latang  and  its 
extension  between  Deer  Island  and  Campobello,  Lepreau  harbor 
with  its  extension  northwest  of  the  Wolves  and  between  Campo- 
elloand  Grand  Manan.  Of  course  these  erosions  may  have  been 
and  doubtless  were,  aided  by  other  causes,  such  as  earth  move- 
ments (  synclinal ) ,  fault  lines,  etc.,  and  some  of  the  minor  ones 
may  even  be  of  glacial  origin  only,  but  all  of  these  influences  are 
really  more  or  less  connected,  and  lateral  erosion  seems  lo  have 
been  without  doubt  the  leading  factor. 

The  zig-zag  form  of  the  present  St.  John  (and  of  the  St. 
Croix,  though  much  less  in  degree,)  is  thus  in  great  part  explain- 
ed. Its  semi-circular  course  around  the  other  rivers  (shared  in 
much  lesser  degree  and  in  the  opposite  direction  by  the  St.  Croix) 
is  due  in  a  broad  way  to  a  combination  of  the  tendencies  of  the 
waters  to  continue  on  their  direct  courses  with  the  tendency  to 
more  rapid  erosion  in  the  softer  rocks,  which  t<^ther  carry  the 
rivers  around  the  margin,  as  it  were,  of  the  hardest  and 
hence  more  elevated  region  occupied  by  the  enclosed  rivers, 
Thus  gradually  was  a  condition  approximating  that  of  the 
present  brought  about.  The  final  details  were  added  iirst,  by  the 
glacial  period,  which  produced  many  minor  modifications  (includ- 
ing perhaps  the  turning  of  some  streams  to  the  southward) ,  and 
second,  by  an  extensive  subsidence  which  has  carried  the  lower 
courses  of  these  valleys  beneath  the  sea.  The  course  of  events 
here  related  is  largely  independent  of  any  theories  of  peneplains, 
etc.,  but  the  facts  in  general  are  in  harmony  with  the  theory  of 
the  two  peneplains,  earlier  discussed  (Note  No.  49),  of  which 
New  Brunswick  appears  to  be  made  up.  There  is  here  opened 
up  a  most  attractive  field  of  investigation  in  the  working  out  of 
the  subject  in  detail. 
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76. — On  New  Aneroid  Measurements  in  New  Brunswick 
IN  1903. 

Read  December  I,  1903 

During  July,  August  and  September,  1903,  I  made  a  number 
of  aneroid  measurements  of  the  heights  of  places  in  the  Province, 
mostly  hitherto  unmeasured,  with  the  results  below.  The  instru- 
ments and  methods  were  identical  with  those  earlier  employed, 
as  recorded  in  Notes  Nos,  53  and  62.  I  may  repeat  the  opinion 
earlier  expressed,  that  the  results  thus  obtained  are  as  accurate 
as  can  possibly  be  secured  with  aneroid  barometers  under  New 
Brunswick  conditions.  A  few  measurements  made  on  the 
Oromocto  are  recorded  in  my  noie  on  that  river  (No.  73) ;  I  shall 
here  consider  only  those  made  in  the  Tobique-Nepisiguit  region. 

In  Note  No.  62,  I  called  attention  to  the  fact  that  all  heights 
checked  from  the  Chatham  base  averaged  lower  than  when  check- 
ed from  the  Fredericton  base,  and  that  the  figures  show  an  aver- 
age difference  between  the  two  stations  of  about  thirtj'-two  feet, 
which  ought  not  to  exist.  As  I  had  found  reason  to  consider  the 
Fredericton  station  as  without  sensible  error,  I  attributed  the 
discrepancy  to  some  peculiarity  in  the  methods  or  instruments  of 
the  Chatham  station.  I  find  the  same  difference  this  year,  though 
larger  in  amount,  reaching  thirty-eight  feet,  but  I  have  also  dis- 
covered the  explanation  in  part.  A  comparison  of  certain  figures 
shown  me  by  Mr.  D,  L,  Hutchinson  with  the  daily  weather  maps, 
suggested  that  there  was  a  real  difference  in  the  average  prevail- 
ing barometric  pressure,  independent  of  elevation,  of  the  two 
stations,  and  this  is  confirmed  by  the  pressure  maps  published  in 
the  latest  Report  of  the  Chief  of  the  United  States  Weather 
Bureau,  which  show  that  the  average  barometric  sea-level  pressure 
through  the  year  is  less  at  Chatham  than  at  Fredericton,  The 
average  difference,  however,  in  August,  according  to  the  latter 
map,  is  not  over  .0125  of  an  inch,  which  answers  to  about  ten 
feet,  leaving  a  discrepancy  of  about  twenty-five  feet  to  be  account- 
ed for  in  some  other  way,  a  subject  which  deserves  investigation. 
The  practical  question  now  arises  as  to  the  value  to  be  given  the 
readings  of  the  two  stations  respectively,  in  determining  the  alti- 
tudes.    Since  all  of  the  more  important  measurements  were  made 
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on  the  South  Branch  Nepisig^it,  which  is  north  of  Chatham,  and 
since  the  lines  of  equal  pressure  in  August  run  east  and  west,  it 
would  seem  to  be  fair  to  give  full  value  to  those  of  Chatham,  and 
ignore  those  of  Fredericton;  but  since  it  seems  clear  that  there 
is  still  a  discrepancy  not  accounted  for  by  the  average  pressure- 
difference  of  the  two  stations,  and  since  I  have  cause  to  think, 
for  reasons  given  in  Note  62,  that  the  Fredericton  station  is  free 
from  this  discrepancy,  I  think  it  will  be  fair  to  give  to  the  control 
from  the  Chatham  station  twice  the  value  of  that  from  Frederic- 
ton. and  this  has  accordingly  been  done  in  all  the  following 
measurements.  All  figures  in  italic  are  heights  above  mean  sea 
level,  and  all  of  the  various  places  in  the  vicinity  of  the  South 
Branch  are  shown  on  the  map  accompanying  Note  ^y. 

Mount  Bailey  (Nictor  Lake).  Adopted  height  of  the  lake 
850 ;  northwest  peak  600  feet  above  lake,  hence  1450 ;  south  peak, 
1125  feet  over  the  lake,  hence  ^975',  east  peak,  920  feet  over  lake, 
and  hence  JJ'iO  feet  above  the  sea. 

Paradise  Pond,  (See  Note  yy  and  map).  Mean  of  nine  good 
measurements  checked  from  Fredericton  1251,  from  Chatham 
1221 ;  hence  by  the  above  rule  the  height  is  about  u^o. 

Chief's  Mountain.  960  feet  over  Paradise  Pond;  hence  2190 
feet  above  the  sea.  Two  measurements  checked  from  Fredericton 
gave  2236  feet,  and  from  Chatham  2181 ;  these  would  give,  by  the 
rule  above,  2199.  Averaging  this  with  the  direct  measurement  of 
2190,  we  may  accept  219$. 

Scudon  Mountain,     830  feet  over  Paradise  Pond,  and  hence 

Acquin  Mountain.    70  feet  under  Chief's,  and  hence  212$. 
Hannay  Mountain.    909  feet  over  Paradise  Pond;  and  hence 

Fisher  Mountain.    895  feet  over  Paradise  Pond ;  hence  2125. 

Raymond  Moimtain,  985  feet  over  Paradise  Pond;  hence 
2215.  One  measurement  compared  with  Fredericton  gave  2184, 
with  Chatham  2181 ;  hence  2182.  Averaging  this  with  the  direct 
measurement  we  have  21^8. 

First  Forks  river  surface.  One  measurement  from  Frederic- 
ton, 1396,  from  Chatham,  1347;  hence  by  the  rule  i$6^. 

Elizabeth  Mountain.  790  feet  above  the  First  Forks,  and  hence 
2153  feet.  One  measurement  checked  from  Fredericton,  2174; 
from  Chatham,  2140;  hence  by  the  rule,  2151.  Averaging  this 
with  the  direct  measurement,  2152. 
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Bald,  or  Kagoot  Mountain  (near  source  of  South 
Branch ;  fully  discussed  in  Note  72) .  Mean  of  five  good  measure- 
ments checked  from  Fredericton,  2351  feet;  from  Chatham,  2259;* 
hence  by  the  rule,  2290. 

Middle  Mountain,     120  feet  lower;  hence  21  jo. 

Caribou  Mountain.  220  feet  lower  than  Big  Bald;  hence 
20J0. 

South  Branch  Nepisiguit,  immediately  south  of  Big  Bald.  585 
feet  below  Big  Bald ;  hence  1705. 

South  Branch  Nepisiguit,  just  south  of  the  Notch.  Two 
measurements  checked  from  Fredericton,  1640;  from  Chatham, 
1575!  hence  by  the  rule  1597.  The  deadwater  just  west  of  Big 
Bald  is  probably  about  167^. 

Source  of  the  Northwest  Miramichi,  (See  Notp  yy).  One 
measurement  checked  from  Fredericton  gave  1351;  from  Chat- 
ham, 1331 ;  hence  by  the  rule  I338, 

Northwest  Miramichi  just  south  of  Mount  Cartitr,  Two 
measurements  checked  from  Fredericton,  1164  feet;  from  Chat- 
ham, 1 167  (sic);  hence  1165. 

Mount  Cartier,  or  Little  Bald.  960  feet  over  the  Northwest 
south  of  it;  hence  2125  feet.  Two  measurements  checked  from 
Chatham,  2226;  from  Fredericton,  2174  (sic)  ;  hence  by  the  rule, 
2ZI2.  Averaging  this  with  the  direct  measurement,  2168.  This 
mountain,  however,  is  apparently  higher  than  Chief's  and  any 
others  in  the  vicinity,  and  I  am  inclined  to  think  there  is  some 
error  in  my  measurements  and  that  it  really  is  considerably  over 
2200  feet,** 


■   •Thegrtalditftre 

ce  belwe»n  these  figures  suggeMs  some  error  in  my  fiBurlng,  but 

comparison  of  lh=  rM 
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77. — On  the  Physiography  of  the  South  Branch 
Nepisiguit. 

Read  December  1,  11)03. 

One  of  the  least  known  of  all  the  wilderness  parts  of  New 
Brunswick  is  that  drained  by  the  South  Branch  Ncpisigfuit,  This 
is  because  that  stream  is  practically  not  navigable  for  canoes  from 
its  mouth,  while  it  is  extremely  difficult  of  access  from  any  other 
direction.  In  August  last  (1903),  in  company  with  my  friend. 
Professor  A.  H.  Pierce,  I  traversed  this  stream  from  its  mouth 
to  beyond  Bald  Mountain  near  its  source.  The  observations,  and 
some  surveys  then  made,  are  recorded  upon  the  accompanying 
map  and  in  the  notes  below. 

The  development  of  knowledge  of  the  river  may  be    briefly 
traced.     It    appears    first    upon    the    remarkable    Franquelin-de 
Meulles  map  of  i586,  with  the  name  Altououik*    It  then  vanishes 
from  all  records,  until  its  mouth  is  located  upon  Peters'  Plan  of 
the  Nepisiguit  of  1832,  and  in  1837  it  was  surveyed  for  some  fif- 
teen miles  by  Berton,  whose  plan,  with  the  addition  of  a  few  in- 
correctly located  mountains,  was  first  used  on  a  printed  map  by 
Wilkinson  in  1859.     This  was  followed  by  Loggie  in  1884,  with 
the  addition  of  Bald  and    some 
neighboring     mountains,      taken 
from  an  incorrect  plan  of  1882 
by   Freeze,    who    approached   it 
from  the  south  while  surveying 
timber  lines.     A  great  improve- 
ment over  this  map  was   made 
in  the  Geolt^ical  Survey  map  of 
1887  (or  1888),  which  embodied 
the  observations  of  Ells,  who  was 
in  this  region  in  1880.  and  despite 
its  fanciful  and  erroneous  hash- 
ure    topography,    this    map    has 
remained  the  best  down    to  the 
present. 

•This  map  is  in  Trani.  Royal  Sor.  Canada.  Ill,  ito-  "-.J^-  ""  ""i'  "■P.  ">•  ^Itl* 
or  Lower  S^uIh'S^a'nclfA'n^VI'.'  "  Hi^tv.  Fathc    "       '  ~      " 


Xagiiiwi  and  tfie  Liillt  Soulli  Brancll,  Paalku-wt,  a>   Father 
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..  I  propoir  thai  the  Micmac  name  o 
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it  falfaMf.-  /"oo/iBHO*,  a«  Rand  .  ._._      .  .     ,  . 

raniposed  these  names.    Since  the  Miimac  name  of  this  river  ough' 


.glc 


316  BULLETIH   OF  TBI    KATD&AL  HISTORY  SOGIETT. 

It  is  reproduced,  though  somewhat  crudely,  in  the  accompany- 
ing cut,  which  is  one-half  the  size  of  the  original,  and  which 
covers  the  same  area  as  our  larger  new  map  illustrating  this  note. 
A  later  sketch  of  the  river  in  Whitehead's  sportsman's  map,  igoz, 
adds  some  lakes  at  the  heads  of  its  western  branches. 

References  to  the  basin  in  scientific  or  other  literature  appear 
to  be  extremely  few.  The  earliest  I  have  found  is  the  mention 
in  Dashwood's  "  Chiploquoi^an,"  {1871),  of  a  hunting  journey 
he  made  on  foot  in  1863  from  the  mouth  of  this  branch  to  the  head 
of  the  Seville,  apparently  along  the  stream,  and  he  appears  to 
have  ascended  Bald  Mountain  and  to  have  gone  thence  to  Kewadu 
Lake.  The  next  record  of  a  visit  is  by  Ells,  in  his  Geological 
Report,  1879-80,  who  gives  an  account  of  the  geology,  and  some 
description  of  the  topography  of  the  region.  His  report  does  not 
made  it  clear  by  what  route  he  traversed  the  country,  but  he  has 
been  so  kind  as  to  write  me  that  he  went  on  foot  with  a  hunter 
from  Forty-two  Mile  Brook  via  the  Northwest  Miramichi  and 
Kewadu  Lake  to  Bald  Mountain,  and  thence  along  the  South 
Branch  to  its  mouth,  whence  he  returned  to  the  head  of  the  Kor- 
west,  and  thence  by  Little  Bald  (Cartier)  to  Nepisiguit.  The 
only  published  references  to  the  region  since  that  time  appear  ?o 
consist  in  a  mention  in  the  University  Monthly  for  November, 
1898,  of  a  visit  of  some  surveyors  to  Bald  Mountain,  and  an 
account  of  the  killing  of  a  big  caribou  on  Bald  (our  Kagoot) 
Mountain  by  James  Turnbull,  in  Recreation  for  March,  1899.  A 
number  of  sportsmen  have  visited  the  Bald  Mountain  district, 
guided  by  Mr.  A.  Pringle,  who  has  a  hunting  camp  at  the  fo3t 
of  this  mountain  (the  only  human  work  in  the  South  Branch 
basin),  and  a  trail  thence,  as  shown  on  the  accompanying  map, 
to  the  Northwest  Miramichi.  I  can  learn  of  no  one  who  has 
ascended  the  lower  course  of  the  South  Branch  by  canoe,  and  it 
is  probable  that  our  canoe  trip  up  its  lower  ten  miles  last  August 
was  one  of  the  first  ascents  of  it  made  by  white  men,  and  doubt- 
less it  was  the  first  by  amateurs  without  guides,*      Very    little 

Foiksl  and  vrenl  Hit  remnlnder  ot  the  dUlan»  an  lool ;  altrrwacds  we  carried  over  from 
near  Farad  lie  Hood  inio  the  source  ot  ihe  Northuroii,  ind  descended  that  river  to  New- 
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lumbering  on  the  river  has  been  done,  though  some  twelve  years 
ago  some  lumber  was  driven  down  it  by  Lovell  Bros.,  of  Bathurst, 

The  South  Branch  Nepisiguit  is  remarkable  for  three  things : 
its  curiously  gradual  transition  from  a  deadwater  near  its  source 
to  the  roughest  river  of  the  Province  near  its  mouth ;  its  remark- 
able hills;  and  its  surprising  relations  to  other  rivers.  These  we 
shall  consider  in  order. 

The  river  rises  in  three  heads  on  the  northern  margin  of  the 
great  central  watershed,  one  branch  coming  from  the  west,  another 
from  the  south,  and  another  from  the  east.  These  streams  unite 
in  a  great  open  basin  west  of  Bald  Mountain  and  wander  for  some 
two  miles  through  deadwaters  and  small  ponds  in  bogs  and  alder 
swamps.  Flowing  northward  the  river  then  begins  to  fall,  at 
first  gently,  and  then  more  swiftly,  forming  one  of  the  most 
charming  of  New  Brunswick  streams,  winding  over  gravel  be- 
tween wooded  banks,  much  as  does  the  Little  Tobique  or  Upper 
Nepisiguit.  Farther  north  the  basin  narrows  rapidly  by  the 
approach  of  the  forested  hills,  until  the  river  runs  in  a  narrow 
winding  notch  between  steep  forested  hills,  with  an  increasingly 
swift  current  over  cobbles  and  small  boulders.  Issuing  from  the 
Notch  it  flows  more  swiftly*  over  boulders  between  lofty  naked 
hills,  and  it  receives  two  streams  from  the  westward,  after  which 
it  makes  a  big  bend  to  the  eastward.  It  now  becomes  so  swift 
and  broken  by  rapids  and  falls  among  boulders  that  for  the  next 
two  miles  it  is  navigable  for  canoes  only  with  very  great  difficulty. 
Near  the  end  of  this  easterly  stretch  lies  a  large  pool  or  pond 
(Paradise  Pond),  with  charming  surroundings,  the  only  quiet 
waters  on  the  whole  lower  river,  and  in  this  pond  are  trout  of  so 

unatp)y.  does  not  show  Ihb  1^'<^di^K  characirr  ol  Ihe 
ic  I  deifndi'il  U|uin  Brrlcin'B  tiI-ti  (t  Ihc  tivp r  tii  snulh 
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wondrous  size,  beauty,  number  and  voracity  that  a  man  doth 
danger  his  name  for  truth  if  he  but  tell  the  fact  concerning  them. 
Below  Paradise  Pond  the  river  again  swings  to  the  north,  and 
cats  its  narrow  valley  still  deeper  (about  a  thousand  feet),  between 
the  great  bare  rocky  hills,  and  from  this  point  to  its  mouth  it  is 
little  better  than  a  bouldery  torrent,  almost  unnavigable  for 
canoes,  and  the  swiftest  river  in  New  Brunswick.  In  places  the 
valley  becomes  so  narrow,  and  its  walls  so  steep,  that  great  masses 
of  granite  have  fallen  into  the  stream,  making  falls  and  rapids  of 
the  roughest  character,  necessitating  many  portages  by  the 
voyager.  Finally  it  enters  the  valley  of  the  Nepisiguit,  which  i) 
joins  quietly  in  a  great  basin.  The  scenery  of  this  part  of  the  river 
has  been  well  described  by  Ells,  though  with  some  exaggeration 
as  to  the  vertical  bluffs :  "  immense  mountains,  whose  white 
weathering  bald  sides,  often  terminating  in  vertical  bluffs  of 
several  hundreds  of  feet,  flanked  by  huge  heaps  of  debris,  present 
prominent  features  of  the  landscape.  The  scenery  is  among  the 
grandest  in  the  province.  Huge  hills  extend  as  far  as  the  eye 
can  reach.  These  are  often  burnt  completely  bare,  and  the 
mountain  rock  is  entirely  denuded  of  soil ;  at  others  small  clumps 
of  green  woods  break  the  sterile  aspect  of  the  country,  and  indi- 
cate the  course  of  some  small  stream."  (Report  33  D). 
Whether  hills  are  seen  from  the  valley,  or  the  vallev 
from  the  hills,  the  aspect  ts  the  grandest  and  roughest  to 
be  seen  in  New  Brunswick.  The  view  along  this  deep  rocky 
valley  from  Hannay  Mountain  towards  the  Nepisiguit,  with  the 
basin  of  that  river  in  the  distance,  comes  the  nearest  to  a  genuine 
mountain  view  that  I  ^ave  seen  anywhere  in  this  Province.  So 
rough  is  the  river  that  its  roar  can  be  heard  far  back  upon  the 
hills,  where  it  forms  the  most  characteristic  sound  of  the  region. 
The  great  descent  of  the  river  is  made  more  apparent  from 
the  levels  taken  by  us  with  the  aneroid  at  several  points.  The 
sources  of  the  river  must  lie  at  about  1.800  feet  above  the  sea, 
for  we  found  the  elevation  of  the  river  in  the  vicinity  of  Bald 
(Kagoot)  Mountain  to  be  1,705  feet  (Note  75).  Just  south  of 
the  Notch  we  found  it  to  be  1,597  feet,  while  at  the  Forks,  near 
Pierce  Mountain,  it  was  1,363  feet.  At  Paradise  Pond  it  is  1.230 
feet ;  hence  the  drop  in  the  two  miles  from  the  Forks  to  Paradise 
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Pond  was  sixty-one  feet  a  mile.  Now  the  mouth  of  the  river  is 
about  860  feet  above  the  sea  (for  I  estimate  it  is  about  fifteen  feet 
below  the  mouth  of  Portage  Brook,*  two  miles  above),  and  hence 
the  drop  in  the  lower  five  miles  is  seventy-four  feet  per  mile  (in 
s«ne  of  the  miles  much  more),  a  greater  drop  than  any  other  five 
miles  of  river  in  New  Brunswick  possesses,  exclusive,  of  course, 
of  the  vertical  drop  of  lofty  falls. 

A  very  notable 'fact  about  the  river  throughout  its  course  is 
this,  that  it  invariably  runs  over  drift.  Ledges  in  places  form 
the  valley  walls,  and  the  river  washes  against  them,  but  not  once 
in  its  entire  course  is  the  valley  bottomed  by  ledges,  and  the  falls 
are  invariably  over  and  among  boulders.  Moreover,  in  most 
places  along  the  river  there  are  distinct  boulder  terraces,  and  these 
are  very  well  marked  even  in  the  narrowest  part  of  the  lower 
valley.  These  facts  show  conclusively  that  no  part  of  this  river 
is  post-glacial,  but  that  it  all  flows  throughout  its  course  in  a 
pre-glacial  valley. 

We  ccHisider  now  the  mountains  of  the  South  Branch,  and 
first  note  those  about  its  source.  Those  from  among  which  the 
three  heads  of  the  river  descend  are  somewhat  over  2,oco  feet 
above  the  sea,  of  gentle  contours,  and  forested.  They  form  a 
part  of  the  great  central  watershed  of  the  Province,  a  remnant  oE 
an  ancient  peneplain  which  extends  both  southwest  and  northeast, 
as  will  presently  be  described.  By  far  the  most  conspicuous  one 
among  them  is  Bald  (also  called  Big  Bald,  our  Kagoot),  hitherto 
supposed,  but  erroneously  (as  I  have  shown  in  a  previous  note, 
No,  72)  to  be  the  highest  in  New  Brunswick,  which  owes  its 
■prominence  not  to  its  height,  which  is  2,290  feet,  and  but  little 
greater  than  that  of  its  neighbors,  nor  even  to  its  elevation  above 
the  basin  of  the  South  Branch,  for  it  is  only  about  600  feet  above 
the  river  at  its  base,  but  to  a  combinatifHi  of  complete  and  striking 
"bareness,  with  partial  isolation  and  a  bold  outline.  The  view 
from  its  summit  is  fine,  but  is  neither  so  extensive  nor  so  striking 
as  that  from  several  other  mountains  in  the  Province.  To  the 
east  and  south  the  country  is  a  great  featureless  plateau,  as  it  is 
also,  though  with  a  little  more  irregularity,  to  the  southwest  and 
west.    To  the  northwest  in  !he  distance  the  country  is  much  broken. 


;vGoo»^lc 


230  BnuBTiN  or  tbb  hatdbal  hutoby  sooibtt. 

for  here  are  seen  those  irregular  hills  carved  from  the  original 
peneplain  by  the  numerous  streams  about  the  sources  of  the 
Nepisiguit  and  Tobique.  To  the  north  one  sees  the  great  open 
valley  of  the  South  Branch  narrowing  to  its  notch  in  the  north- 
ward, and  east  of  that  the  great  wooded  dome  (higher  than 
Kagoot)  which  connects  this  mountain  with  Raymond  and  the 
neighboring  mountains  to  the  northward,  all  of  them  together 
forming  a  single  great  plateau.  To  the  northeast  are  the  broken 
hills  of  the  source  of  the  Northwest,  and  nearer  lie  the  two  lakes. 
Spruce  and  Kewadu,  apparently  in  ancient  north  and  south  de- 
pressions. Immediately  to  the  southward  extends  an  outlier  of 
this  mountain  (Middle  Mountain)  also  bald,  and  beyond  that, 
across  the  stream,  is  another  bald  summit  (Caribou  Mountain^ 
some  220  feet  lower  than  Bald. 

The  summit  of  Bald  Mountain  is  of  granite,  which  has 
weathered  into  several  curious  boulder-Hke  masses,  of  which  twO' 
are  very  prominent  on  the  summit.  Its  slopes  are  covered  with 
a  close  growth  of  heath  bushes  and  lichens,  mostly  very  easy  to 
travel  over,  and  intersected  everywhere  by  caribou  trails.*  Imme- 
diately south  of  the  mountain,  in  the  valley  of  the  South  Branch, 
occurs  one  of  the  most  interesting  and  attractive  associations  of 
vegetation  I  have  seen  anywhere  in  New  Brunswick.  Very 
sym metrical,' completel)'  cone-shaped  black  spruces  grow  scatter- 
ed in  a  park-like  fashion  over  a  close  vari-colored  carpet  of 
reindeer  moss,  dwarf  blueberries,  may  flowers,  and  other 
small  healhs,  while  the  park-like  aspect  is  increased  by  the  numer- 
ous caribou  paths  winding  here  and  there  among  the  trees. 

Northward  of  Bald  Mountain  to  beyond  the  Notch  all  of  the 
mountains  are  heavily  forested,  but  about  the  Second  Forks  the 
open  burnt  country  begins  and  continues  to  the  Nepisiguit.  This 
coiuitry,  very  probably  the  most  extensive  open  tract  in  the  Pro- 
vince, must  have  been  burnt  a  long  time  ago,  for  all  traces  of  fire, 
excei>t  the  bareness,  have  vanished.  The  country  is  very  slowly 
reforesting  itself,  forming  first  the  usual  barren  vegetation  of 
lichens  and  heaths,  and  upon  the  turf  thus  formed  there  comes  in 
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the  Scrub  (or  Gray  or  Banksian)  pine  (Pinus  Banksiana), 
which  is  now  the  most  characteristic  tree  of  thb  open  country. 
Their  openness  makes  these  hills  very  easy  to  climb  and  travel 
over,  while  they  afford  suberb  views,  most  charming  in  themselves 
and  illuminating  as  to  the  topt^raphy  of  the  region.  For  the  most 
part,  the  hills  are  not  isolated,  but  form  summits,  more  or  less 
distinct,  of  g^eat  plateaus,  separated  from  one  another  by  deep 
valleys.  Of  these  plateaus,  four  are  distinctly  recognizable  north 
of  the  Notch.  First,  there  is  a  great  wooded  plateau  (theDes- 
Barres  Plateau)  west  of  the  Forks,  the  culminating  points  of 
which  are  the  conical  Mount  DesBarres  (named  by  me  in  1898, 
Note  30),  and  a  gently  rising  somewhat  higher  dome  south  of  it. 
But  this  group  I  have  not  studied,  and  hence  I  have  not  brought 
it  within  the  limits  of  the  accompanying  map.  The  somewhat 
isolated  Pierce  Mountain,  west  of  the  First  Forks,  is  an  outlying 
part  of  it.  North  of  this,  however,  comes  a  fine  great  plateau, 
Marie  Plateau,  partially  wooded,  bounded  by  the  South  Branch, 
by  the  Main  Nepisiguit,  and  by  the  fine  Nictorian  valley,  to  be 
described  below  (see  the  map).  The  culminating  point  of  this 
plateau  is  the  great  ridge,  the  northern  end  of  which  I  have 
earlier  named  Mount  Marie  (Note  30).  East  of  Mount  Marie 
this  plateau  exhibits  some  seven  distinct  peaks,  of  which  one. 
Mount  Elizabeth.  (2,152  feet)  immediately  north  of  the  First 
Forks,  is  by  far  the  most  important,  for  it  is  so  elevated  and  so- 
fortunate  in  situation  that  it  commands  one  of  the  best  views  in 
all  Xew  Brunswick.  From  its  summit  all  the  important  moun- 
tains of  North  Central  New  Brunswick  (as  the  view-circle  on 
the  map  but  imperfectly  indicates),  can  be  seen,  and  it  gives  also 
an  admirable  view  of  the  topography  of  this  part  of  the  country. 
The  third  great  plateau  is  that  named  on  the  map  the  His- 
torians Plateau.  It  is  perfectly  continuous  with  Bald  Mountain, 
and  is  bounded  by  the  South  Branch  on  the  south,  west  and  north, 
and  on  the  east  by  the  Upsalquitchian  valley  and  the  head  of  the 
Northwest  Miramichi,  and  by  what  appears  to  he  a  very  anc'eiit 
but  shallow  valley  extending  thence  southward,  and  including 
Spruce  Lake.*  At  its  northern  end  rises  the  extremely  rugged 
rocky  bare  summit,  Hannay  Mountain  (2,139  feet) :  south  of  it 
■  Ktwadu  appear*  to  1)c  In  unotber  (htllow  parallel  rallcjr  marc  to  the  caatwird. 
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-comes  another  of  less  prominence,  Fisher  (2,125  f^^)*  ^^^^  south 
of  that  a  well-rounded  summit,  less  conspicuous  than  Hannay, 
■but  really  loftier  and  of  wider  outlook,  Ra3rm<Mid  Mountain, 
(2,198  feet).  On  the  eastern  fiank  of  this  range,  and  partially- 
detached,  is  a  lower  hill,  Murdoch  Mountain.  Beyond  that  the 
plateau  appears  to  rise  still  higher  in  several  rounded  wooded 
summits,  to  be  named  for  students  of  the  future,  and  of  whicli 
the  highest  should  bear  the  name  Historians  Mountain. 

The  fourth  plateau.  Chiefs  Plateau,  is  the  most  striking  and 
important  of  them  all.  It  is  bounded  by  the  South  Branch,  the 
Upsalquitchian  valley,  and  the  head  of  the  Northwest  on  the  west, 
by  the  Nepisiguit  on  the  north,  by  Emery's  Gulch  and  a  line 
south  to  the  Northwest  on  the  east,  and  by  the  Northwest  on  the 
south.  Two  of  its  summits  I  had  named  earlier  for  Indian  Chiefs 
prominent  in  early  days  in  the  Province,  Halion  and  Wine- 
'jnowet;*  hence  I  propose  to  name  this  the  Chiefs  Plateau,  and 
its  summits  (excepting  Mount  Cartier,  earlier  named  by  me, 
Note  30),  for  other  chiefs  whose  names  deserve  to  be  held  in 
recollection.  Its  highest  summit.  Chiefs  Mountain  (2,195  feet), 
(readily  recognized  by  the  huge  squarish  granite  boulder  on  its 
bare  summit),  is  separated  by  a  small  valley  from  Halion  and 
Winemowet,  but  to  the  southward  it  extends  away  as  a  distinct 
ridge,  sloping  very  gradually  in  a  series  of  progressively  lower 
■and  more  distinct  summits,  around  the  southernmost  of  which  the 
Northwest  swings  to  the  northward.  To  the  eastward  the  plateau 
is  partially  cut  by  two  streams,  branches  of  the  Northwest,  and 
shows  several  partially  isolated  bare  mountains,  of  which  the  most 
important  by  far  is  Mount  Cartier,  which  I  shall  later  describe 
in  connection  with  the  Northwest.  The  Chiefs  Plateau**  is  the 
barest  and  most  attractive  of  all  the  plateaus,  and  upon  its  nearly 
level  summit  from  Chiefs  Mountain  to  Scudon  (this  latter  sum- 
mit commanding  a  fine  view  up  the  South  Branch  above  Paradise 
Pond),  we  measured  our  base  line  from  which  we  triangulated 
the  mountains  of  the  vicinity.     The  granite  ledges  of  this  plateau 

*  1  have  since  ditcovered  ihat  (he  ^IgDiars  RIdgc  described  by  tie  in  an  earlier  Dale 
(Nol»3el  is  limply  another  view  q)  Winemowet  «nd  olheri  sou th  o(  it. 

••llhink  thii  fine  plateau  could  mosl  teadilj  be  reached  bjle»yin«4c«noeallhe  mooth 
ol  the  South  Branch,  lollowine  the  utreacp  on  foot  to  near  the  loot  oi  Acquin  Mountain  and 
•dim  bint  the  latter  to  the  plateau. 
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are  glaciated  to  remarkable  smoothness  (even  smoother  than, 
typical  roches  mouton^),  and  they  are  so  nearly  bare  of  vege- 
tation that  the  view  is  unobstructed  in  every  direction,  while  one 
may  travel  over  them  as  conveniently  as  across  cultivated  fields 
or  alcng  good  roads.  It  is  indeed  one  of  the  purest  joys  of  life 
to  stride  in  full-pulsing  health  on  glorious  summer  days  over  such- 
elevated  places  as  this,  where  the  eye  may  revel  in  the  spacious 
distances,  the  spirit  may  come  into  sympathetic  touch  with  all 
benignant  nature,  and  the  mind  finds  satisfaction  in  the  pride  of 
accomplishment  as  it  solves  the  problems  of  the  construction  oi 
this  ancient  land. 

An  important  question  now  arises  as  to  the  relation  of  these 
great  plateaus  to  the  great  central  peneplain  or  plateau,  which  I 
have  described  in  earlier  notes  as  extending  frcnn  south  of  the- 
N^oot  Lakes  (Notes  55,  56,  64)  to  Patchel  Brook,  and  beyond- 
tiiat  to  the  northeastward  of  Thunder  Mountain.  That  the 
plateau  in  which  the  South  Branch  heads  is  an  extension  of  this 
same  plateau,  there  is,  I  think,  no  doubt.  Since  the  country  falls 
away  to  the  eastward,  as  the  river  courses  show,  it  must  be  that 
the  axis  of  this  old  watershed  is  now  represented  by  the  Bald- 
Mountain-Historians  Range,  whence  it  extends  across  the  Upsal- 
quitchian  valley  to  the  Chiefs  Plateau,  after  which  it  extends 
across  the  Nepisiguit  (this  being  the  only  considerable  river  which 
anywhere  crosses  it),  and  thence  away  to  the  northeastward  to 
reach  the  sea,  I  believe,  in  the  vicinity  of  Belledune.  In  this- 
r^(Hi  it  is  cut  across  by  three  valleys,  partially  by  that  of  the 
South  Branch  south  of  Bald,  by  the  Upsatquitchian  valley  and  by 
the  Nepisiguit,  and  here  this  important  watershed  is  at  its  narrow- 
est existent  part. 

We  consider  finally  the  remarkable  relations  which  exist  be- 
tween  the  valley  of  the  South  Branch  and  of  other  neighboring 
valleys.  In  two  earlier  notes  (Nos.  33,  70),  I  have  expressed  the 
belief  that  the  South  Branch  is  the  morphological  and  ancient 
head  of  the  Upsalquitch,  and  this  view  I  find  fully  sustained  by 
these  later  studies,  though  the  South  Branch  proves  to  be  more 
complicated  and  interesting  than  I  had  thought. 

The  first  striking  feature  of  the  valley  ts  the  remarkable  basin 
of  its  upper  course,  which  narrows  r^:ularly  northward,  and,  as- 


;vGoo»^lc 


"224  BDLLemi  or  thi  hatdrai.  hibtobt  socinr. 

seen  from  Bald  Mountain,  seems  to  slope  and  empty  not  north- 
ward, but  southward.  So  marked  is  this  appearance  that,  in 
1882,  as  a  plan  in  the  Crown  Land  Office  shows,  it  seems  to  have 
deceived  the  surveyor  Freeze  into  believing  that  it  did  actually 
flow  south,  and  formed  the  head  of  the  Northwest  Miramichi. 
This  all  suggests  that  morphologically  this  was  a  southward  flow- 
ing valley  heading  near  the  Notch,  and  pMsibly  this  may  be  the 
case.  But  I  was  entirely  unable  to  detect  any  considerable  notch 
to  the  southward,  through  which  it  may  have  flowed,  though 
possibly  such  might  exist.  It  seems  to  me  much  more  probable 
that  this  is  a  basin  of  erosion  of  softer  rocks,  in  which  connection 
it  is  interesting  to  note  that  the  granite  of  Bald  Mountain  appears 
to  be  very  soft,  for  it  has  weathered  remarkably  around  the  bare 
bosses  on  the  summit.* 

The  second  curious  relation  of  this  valley  to  others  consists  in 
the  existence  of  a  very  remarkable  valley  extending  from  the  First 
Forks  northwest  towards  the  southern  extremity  of  Mount  Marie 
(and  for  this  distance  occupied  by  Minto  Stream),  whence  it 
swings  somewhat  more  to  the  west  and  extends  as  a  very  distinct 
valley,  clearly  visible  from  the  summit  of  Mount  Elizabeth,  all  the 
way  to  Sagamook  and  Bemardin,  between  which  it  seems  to  pass. 
The  presence  of  this  remarkable  valley  is  one  of  the  most  striking 
features  in  the  view  from  Elizabeth  Mountain.  I  have  not  my- 
self traced  this  valley  except  from  the  mountain,  but  I  recall  two 
other  references  to  it.  In  1863  Professor  Bailey,  in  examining 
Fc!<lspar  Mountain,  came  upon  what  he  describes  as  a  great 
chasm  to  the  southward  of  it.  Again  in  a  manuscript  map  kindly 
sent  me  by  Mr.  J.  W.  Hoyt,  showing  his  timber-surveys  in  that 
region,  there  is  marked  just  south  of  and  parallel  with  the  Nepisi- 
guit  east  of  Little  South  Branch  a  "  deep  dry  ravine."  Apparent- 
ly, then,  we  are  here  concerned  with  a  single  old  valley  running 
from  the  present  head  of  the  South  Branch  through  by  way  of 
this  valley  to  the  mouth  of  the  Little  South  Branch,  including 
here,  perhaps,  a  little  of  the  Nepisiguit  valley,  and  thence  by 
the  valley  between  TenerifFe  and  Cooney,  by  the  Nepisiguit  lakes, 
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the  portage  valley  and  Nictor  Lake.  But,  traced  so  far,  it  can 
be  traced  beyond  this  in  the  upper  course  of  the  Little  Tobique 
as  far  as  the  right-angled  bend  of  that  river.  This  upper  South 
Branch  valley  represents,  I  believe,  the  old  head  of  the  Nepisiguit- 
Lake-portage  valley-Nictor  Lake  valley  of  which  I  spoke  in  earlier 
notes  (Note  No,  33,  45),  and  the  entire  valley  represents  the  prim- 
tive  course  of  a  river  which  arose  in  the  Central  Highlands  and 
flowed  into  Bay  Chaleur  waters  when  all  the  northern  Silurian 
Basin  drained  that  way,  if  it  did  not  run  by  an  earlier  course  clear 
across  that  Silurian  Plateau  into  the  present  St.  Lawrence  river. 
This  valley  should  be  named  for  the  river  and  lake  still  occupying 
a  part  of  its  ancient  course,  the  Nictorian.  We  are  not  without 
evidence  as  to  the  causes  which  have  fragmented  this  valley  as 
we  find  it  at  present,  but  this  subject  I  expect  to  treat  in  a  future 
note. 

The  third  remarkable  relation  of  the  South  Branch  to  other 
valleys  is  foimd  in  the  striking  valley  which  lies  between  the  His- 
torians Plateau  and  the  Chiefs  Plateau,  and  which  is  a  perfectly 
direct  continuation  of  the  part  of  the  South  Branch  valley  lying 
north  of  Paradise  Pond.  This  valley  is  as  distinct,  deep  and  as 
old  as  its  northward  continuation  in  which  the  South  Branch  now 
runs.  It  is,  happily  for  the  physiographer  (and  the  canoe  por- 
tager)  mostly  open  burnt  country,  so  that  all  its  characters  may 
be  clearly  seen.  It  is  bottomed,  and  clearly  at  its  northern  end 
dammed,  with  glacial  drift,  and  less  than  a  mile  from  the  North 
Branch,  and  some  100  feet  above  it,  lies  a  swamp  from  which  one 
Ijrook  runs  northward  into  the  South  Branch,  and  another  runs 
southward  and  forms  the  present  head  of  the  Northwest  Mirami- 
chi.  This  latter  stream  has  a  gentle  slope  southward,  as  will 
later  be  described  (Note  78).  All  the  evidence  seems  to  show 
not  only  that  this  valley  is  an  old  head  of  the  South  Branch,  but 
that  it  emptied  into  it  in  immediately  pre-glacial  times.  Its 
extreme  head  I  was  unfortunately  not  able  to  trace,  but  I  have 
little  doubt  from  the  appearance  of  the  country  from  the  neigh- 
boring hills,  that  its  head  is  to  be  fotind  in  a  southerly  continua- 
tion of  the  valley,  very  probably  in  the  vicinity  of  Spruce  Lake, 
if  not  farther  southward.  The  true  morphological  head  of  the 
South  Branch,  therefore,  and  hence  of  the  UpsaJquitch,  was  on 
the  east,  and  not  the  west,  of  the  Historians  range,  and  it  was 
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later,  though  still  very  ancient,  changes  which  turned  the  upper 
courses  of  the  Nictorian  river  into  this  U psalquitchian  valley  by 
the  short  easterly  reach  between  the  First  Forks  and  Paradise- 
Pond. 

Finally  we  notice  the  possible  ecOTiomic  future  of  this  region. 
It  is  absolutely  impossible  for  agriculture,  and  almost  valueless  for 
timber,  for  it  wilt  require  generations  to  reforest  the  region  (if 
it  can  ever  be  done),  and  such  little  lumber  as  exists  is  mostly 
too  expensive  to  bring  out.  No  minerals  are  known  to  occur 
there,  and  the  nature  of  the  formations  does  not  promise  wealth 
of  this  kind.  It  is,  however,  a  great  game  country,  especially  for 
caribou,  which  find  on  these  barrens  their  congenial  home.  Thi» 
suggests  its  only  apparent  economic  future,  which  is  as  a  hunting 
ground,  and  the  only  question  is  how  the  Province  may  best 
realize  the  greatest  advantage  therefrom. 

Place-Nomenclature. — Following  is  the  origin  of  names  used 
on  the  map.  Some  of  them  were  given  previously  to  this  year,  as 
noted  earlier  in  this  paper: — Denys  for  Nicolas  Denys,  early 
French  Governor  of  all  the  North  Shore ;  Cartier  for  Jacques 
Cartier,  the  explorer ;  Winemowet  and  Halion,  for  Indian  chiefs, 
early  prominent  in  the  province;  Marie,  for  Maric(Madame)de  la 
Tour ;  DesBarres,  for  a  prominent  early  surveyor  of  our  coasts ; 
Emery's  Gulch  is  probably  for  some  early  hunter  or  lumberman ; 
Minlo  Brook,  of  course  for  the  present  Governor  General  of  Can- 
ada, is  from  a  plan,  showing  its  head,  by  W.  B.  Hoyt.  Of  the  new^ 
names,  Elizabeth  is  for  Louise  Elizabeth  Joibert,  bom  at  St.  John 
in  1673,  wife  of  one  Governor  General  of  Canada  and  mother  of 
another ;  Kagoot  is  the  Indian  name  of  the  South  Branch ;  Scudon 
is  a  simplified  form  of  Chkoudun,  Indian  chief  at  St.  John  in 
1606;  Ambroise,  for  Ambroise  St.  Aubin,  an  "august  and  noble" 
chief  on  the  St.  John  in  1777;  Julian,  for  a  family  of  Micmacs 
friendly  to  the  whites ;  Francis,  for  a  chief  at  Miramichi  in  1761 ; 
Acqurn,  for  Gabe  Acquin,  a  well-known  chief  and  hunter,  who 
died  at  St,  Marys  a  few  years  ago ;  Neptune,  for  Louis  Neptune, 
prominent  chief  of  the  Passamaquoddies ;  Chiefs,  simply  for 
Indian  chiefs  and  to  answer  to  Acadians  and  Missionaries 
Ranges  near  by ;  Micmac  and  Maliseet,  for  the  two  Indian  tribes 
of  New  Brunswick;  No(r/i  is  descriptiije;  Hannay,  Raymond, 
Ftsker,  and  Murdoch  are  the  names  of  the  principal  historians  who 
have  written  on  New  Brunswick ;  Pierce  is  for  my  companion  of 
the  voyage ;  and  Paradise  Pond  is  in  memory  of  a  place  at  our 


;vGoo»^lc 


VATURAL    HISTOET   AKD    PHT8100BAPHT   OF   NIW    BKUNBWICK.     237 

home  in  Northampton,  Mass.,  and  of  the  happy  time  we  had  there ; 
Dashwood,  for  the  man  who  first  published  an  account  of  this 
region ;  Venning,  for  Mr.  W.  H.  Venning  of  Sussex,  a  veteran 
sportsman,  who  as  a  young  man  fished  on  the  Northwest  and  has 
seen  much  service  for  the  province;  Bill  Gray,  for  Mr.  Ells'  guide 
in  these  parts. 

The  names  of  various  places  supplied  to  me  by  Mr. 
Pringle :  Middle,  Caribou,  Crooked,  Canoe,  Portage,  Spruce.  Big, 
are  obviously  descriptive,  while  Riordans,  Nash,  Slacks,  Bemis, 
Colonels  and  the  camps  Goodwin  and  Waite,  are  for  sports- 
men who  have  visited  them  on  hunting  expeditions  in  recent 
years.  The  latter  names  represent  a  new  and  not  especially  wel- 
come element  now  being  introduced  into  New  Brunswick  place- 
nomenclature.  Each  year  the  guides  push  farther  into  the  wilder- 
ness in  search  of  new  hunting  grounds  and  the  sportsman,  nearly 
always  an  American,  who  happens  to  be  with  them  when  the  first 
moose  or  caribou  is  killed,  has  his  name  attached  to  that  lake  or 
hill,  and  these  names  will  undoubtedly  persist.  Indeed  one  or  two 
such  names  have  already  been  applied  by  one  guide  at  least  to 
some  of  the  places  I  have  re-named.  These  names,  however,  are 
not  yet  fixed  and  are  used  only  by  one  guide,  I  believe,  and,  more- 
over, as  I  have  since  found,  some  of  the  places  are  known  to  lum- 
bermen by  entirely  different  names.  I  think  it  quite  proper  under 
these  circumstances  to  re-name  them,  although,  as  a  rule,  I  prefer 
to  adopt  on  m}'  maps  the  names  in  local  use.  Batemans  is  a  lum- 
berman's name.  Kewadu  is  said  to  be  an  Indian  name,  Micmac 
for  Indian  devil. 

78. — On  the  Physiography  of  the  Basin  of  the  Northwest 

MlRAMICHI, 
Read  January  S-  1904. 

One  of  the  least  known,  though  in  many  ways  one  of  the  most 
interesting,  of  our  rivers  is  the  Northwest  Miramichi.  In  eariy- 
September  last,  in  company  with  Professor  A.  H.  Pierce,  I  de- 
scended it  in  a  canoe  from  its  extreme  source  to  its  mouth,  and. 
made  the  observations  which,  with  some  related  matters,  here 
follow. 

We  first  note  the  development  of  our  knowledge  of  the  river. 
Its  lower  course  appears  imperfectly  and  without  name  on  French 
maps  by  Jumeau  in  1685,  and  by  Franquelin-deMeuUes  in  1686; 
it  is  first  given  the  name  Minaqua  (the  Micmac  Moot-mun-ak-un, 
still  used)  on  a  French  map  of  1754,  which  name  was  followed  on 
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many  other  maps,  though  the  river  to  which  it  becomes  applied 
on  most  of  them  is  the  Little  Southwest,  and  not  the  Northwest. 
On  modem  maps  its  lower  course  below  Portage  Brook  is  first 
shown,  from  a  sketch,  on  Bonnor,  1820,  but  it  is  first  laid  down 
frc«n  survey  on  Lockwood's  map  of  1826.  Above  Portage  River 
to  near  the  South"  Branch  it  was  first  surveyed  (and  the  country 
laid  off  in  five-mile  timber  blocks)  by  Peters  in  1836,  and  his  plan 
is  followed  on  Saunders'  map  of  1842,  with  some  extension  at  the 
headwaters  on  Wilkinson  of  1859,  and  with  further  additions  at 
the  headwaters  on  Lo^te  of  1884.  Loggie's  map  was  followed 
with  but  very  slight  changes  by  the  Geological  Survey  map  of 
1888,  and  this  has  remained  the  best  down  to  the  present.  Parts 
of  its  branches,  and  many  of  the  old  timber  lines  have  been  re- 
surveyed  in  recent  years  by  Hanson.  No  map  whatsoever  up  to 
the  present  has  correctly  represented  the  position  of  its  source 
and  the  curious  course  of  its  upper  valley,  and  these  appear  with 
approximate  correctness  for  the  first  time  on  the  map  accompany- 
ing an  earlier  note.  No.  "^y. 

The  lower  course  of  the  river  was  early  settled  by  the  de- 
scendants of  the  Loyalist  and  Scotch  settlers  of  the  Miramichi,  to 
whom  some  later  immigrants  have  been  added,  and  settlement  has 
gradually  extended  up  to  the  mouth  of  Portage  River,  and  some- 
what above.  Above  that  the  river  is,  except  for  some  five  or  six 
fishing  and  hunting  camps,  and  a  few  lumber  camps,  an  entire 
wilderness,  abounding  in  all  kinds  of  big  game,  while  the  river 
itself  is  one  of  the  finest  of  salmon  streams.  Except  at  its  head 
it  flows  through  forested  country,  which  has  yielded  great  quan- 
tities of  lumber,  and  lumbering  is  still  actively  carried  on  every 
year. 

Of  literature,  scientific  or  other,  relating  to  the  river,  there  is 
very  little.  Hardy's  "Forest  Life  in  Acadie,"  (1869,  page  240), 
refers  to  the  excellent  salmon  fishing  on  it,  and  refers  to  a  portage 
to  the  Nepisiguit,  doubtless  that  by  Portage  River.  Dashwood's 
Chiploquorgan  (1871,60),  seems  to  show  that  in  1863  he  portaged 
from  Kewadu  Lake  to  this  river,  and  descended  it  in  part  to  New- 
castle. The  geology  of  the  river  was  studied  by  Ells,  who  in 
1880  (Note  "^t)  crossed  its  headwaters,  and  the  same  year  studied 
the  lower  river  below  the  Winigut  Lake  Branch.     His  results  are 
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recorded  in  hU  Report  for  1881,  and  upon  th«  Geological  Survey 
maps.  Later,  in  1886,  t^e  surface  geology  of  the  lower  river  from 
Tomogonops  River  downwards  was  studied  by  Chalmers,  whose 
comments  upon  it  are  contained  in  his  Report  for  1888,  and  upon 
his  surface  geology  map.  Many  sportsmen  have  visited  the  river 
in  recent  years,  for  salmon,  or  for  moose  and  caribou,  but,  aside 
from  scattered  notes  in  sporting  journals,  none  of  them  appear  to 
have  published  any  accounts  of  their  adventures. 

In  its  physiographic  characteristics  the  river  falls  into  five 
sections,  which  I  shall  now  describe  and  discuss  separately. 

First  Section.  From  the  source  to  Cartier  (Little  Bald) 
Mountain. — The  Northwest  rises  in  a  wooded  swamp  lying  in  the 
deep  valley  which  is  an  extension  of  that  in  which  runs  the  lower 
course  of  the  South  Branch  Nepisiguit  (see  map  accompanying 
note  No.  y^).  This  swamp  is  but  little  over  a  mile  from  the 
South  Branch,  into  which  it  sends  also  a  small  brook.  The  Nor- 
west  flows  east  of  South  through  a  series  of  short  open  boggy 
deadwaters  and  alder-grown  abandoned  beaver  ponds,  separated 
by  short  stretches,  mostly  through  woods,  of  little  fall  through 
boulders,  until,  somewhat  over  two  miles  from  the  source,  it  unites 
with  another  stream  of  nearly  equal  size,  coming  in  part  from 
behind  Murdoch  Mountain,  and  apparently  in  part  from  farther 
south.  This  upper  two  miles  is  to  some  extent  navigable  for 
canoes  in  fair  water,  though  with  more  portaging  than  floating; 
the  portaging,  however,  is  very  easy  because  of  the  open  barren 
character  of  the  country.  Below  the  Upper  Forks  the  stream 
swings  somewhat  west  of  South  for  nearly  a  mile  and  a  half 
farther,  and  is  readily  navigable  for  canoes.  At  first  there  are  some 
obstructions  from  shoals,  and,  after  entering  the  woods,  from 
deadfalls,  but  gradually  it  becomes  an  open,  easy  and  very  charm- 
ing canoe  stream,  with  little  fall,  gravel  and  boulder  bottom,  clear 
water,  and  ple^ant  wooded  banks.  Finally  it  makes  a  great 
bend  to  the  eastward,  receiving  here  a  considerable  stream  from 
the  south,  and  flows  northeast,  entering  the  remarkable  region  of 
steep,  conical,  perfectly  bare,  rocky  hills  amidst  which  it  winds 
in  a  very  deep  sinuous  valley  down  to  Mount  Cartier,  receiving 
two  important  branches  from  the  north  on  the  way.  This  part 
of  the  river,  as  well  as  the  part  above  to  its  source,  is  everywhere 
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drift-bottomed,  but  the  fall  steadily  increases,  though  the  stream 
is  without  obstructions,  so  that  with  its  swift  clear  current,  gravel 
bottom,  winding  course  and  superb  hill  views,  this  part  of  the 
Northwest  is  one  of  the  most  charming  pieces  of  canoe  water  that 
I  have  seen  anywhere  in  New  Brunswick. 

We  consider  now  the  probable  physiographic  origin  of  this 
interesting  part  of  the  river,  I  have  already  pointed  out  (Notes 
70,  7y)  that  the  source  and  upper  four  miles  of  the  river  lie  in  a 
valley  which  is  a  continuation  of,  and  morphologically  the  head  of, 
the  valley  of  the  South  Branch  Nepisiguit,  which  in  turn  formerly 
emptied  by  Portage  Brook  through  the  Upsalquitch,  the  entire 
valley  being  properly  called  the  Upsalquitchian  valley.  More- 
over, the  presence  of  the  very  obvious  glacial  dam  between  the 
source  of  the  river  and  the  South  Branch  Nepisiguit  shows  that 
this  valley  doubtless  emptied  into  the  South  Branch  in  immediately 
pre-glacial  times.  The  remainder  of  the  river  down  to  Cartier  is 
very  much  of  a  puzzle,  and  its  history  is  intimately  associated  with 
the  causes  which  have  formed  the  remarkable,  nearly  isolated, 
conical  hills  here  prevailing.  That  these  have  been  carved  by 
numerous  streams  (perhaps  anciently  flowing  southeast)  from  the 
great  central  peneplain  seems  most  probable,  but  the  particular 
method  awaits  more  detailed  study  than  I  could  give  the  problem. 
It  is  very  probable  that  Beaver  Brook,  the  stream  flowing  from 
the  Chiefs  Plateau  east  of  the  Chiefs  Ridge,  is  the  true  morpholo- 
gical head  of  the  Northwest,  and  that  the  part  thence  to  the 
Upsalquitchian  valley  is  an  old  branch  of  it.  All  this  part  of  the 
valley  throughout  is  typically  pre-glacial,  the  river  flowing 
entirely  over  drift  in  a  valley  which,  while  deep  and  narrow,  is 
obviously  by  no  means  new,  and  may  be  very  ancient.  An  import- 
ant question  now  arises  as  to  the  place  and  nature  of  the  pre- 
glacial  connection  between  this  and  the  Upsalquitchian  valley.  We 
would  expect  that  a  post-glacial  gorge  or  valley  would  be  found 
just  where  the  southward  flowing  upper  course  turns  to  the  east- 
ward, but  in  fact  no  such  post-glacial  portion  appears,  and  I  can 
only  surmise  that  the  quantity  of  drift  thrown  down  in  both  these 
valleys  was  sufficient  to  completely  btiry  the  pre-glacial  rock- 
boundary  between  them, 

A  notable  feature  of  this  part  of  the  river  consists  in  the 
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remarkable  hills  already  mentioned,  all  of  those  near  the  river 
being  burnt  completely  bare.  They  have  been  hitherto  unnamed, 
and  I  have  given  some  of  them  names  for  reas<His  stated  in  Note 
77,  Among  them  one  stands  out  with  especial  prominence,  the 
<Mie  I  named  in  1898  Mount  Cartier,  and  known  to  the  guides  and 
others  as  LUtie  Bald.  It  has  a  bald,  squarish  top,  almost  like  a 
"  table-mountain,"  which,  with  its  superiority  in  height  over  all 
others  in  its  vicinity,  makes  it  conspicuous  from  every  direction, 
and  causes  it  to  seem  to  stand  up  higher  than  it  realty  does.*  The 
view  from  its  summit  is  certainly  one  of  the  best  in  the  Province, 
for  it  embraces  all  of  the  principal  mountains  of  north  central 
New  Brunswick,  and  a  wonderful  expanse  of  typical  north- 
em  wilderness,  with  boundless  forests,  interspersed  here  and  there 
with  anciently  burnt  barrens,  which,  with  their  occasional  oases 
of  vegetation,  curiously  simulate  cultivated,  and  even  park-like, 


Section  2.  From  Cartier  {Little  Bald)  Mount(un  to  near 
Glory  Hole  Brook. — Below  Cartier  the  river  swings  to  the  south 
and  later  to  the  southeast,  and  down  to  the  entrance  of  the  South  or 
Spruce  Lake  Branch  it  continues  an  ideal  canoe  stream,  winding 
swiftly,  but  mostly  smoothly,  over  gravel  and  amid  alders  and 
woods  in  a  deep  valley  amid  fine  hills.  In  this  part  of  the  river 
are  some  beautiful  pools  filled  with  small  salmon,  which  spawn 
here.  At  the  entrance  of  the  Spruce  Lake  Branch  (much  smaller 
than  the  main  river) ,  which  enters  in  a  large  open  basin,  the  char- 
acter of  the  river  begins  to  change,  and  it  becomes  broader  and 
shoaler,  and  flows  more  swiftly  over  small  cobbles  and  with  some 
botJders,  The  valley  also  is  now  not  so  deep,  and  the  hills,  all 
heavily  forested,  begin  to  assume  the  flat-topped  and  continuous 
character  distinctive  of  plateau  or  peneplain  country.  These 
characters  become  more  and  more  marked  in  descending,  the 
valleys  become  broader  and  riper,  the  hills  lower  and  more  plateau- 
like, and  the  river  bed  broader,  shoaler,  and  with  more  drop. 
Finally  after  passing  the  bend  above  Glory  Hole  Brook  the  first 
ledges  extending  clear  across  the  river  are  met  with,  and  a  new 
section  of  the  river  is  reached. 

The  physii^fraphic   history   of  this   part  of  the   river  seems 

•  It  li  not  mucfa.  il  ■D}.  oier  i,ica  feet.    Compirc  Note  jt. 
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sufficiently  plain.  It  is  the  original  valley  of  an  ancient  river 
flowing  out  of  tbe  central  watershed,  cme  of  that  radiating  series 
established  on  the  first  elevation  of  the  central  watershed.  It  k 
possible  that  its  present  course  past  Cartier  may  not  be  the  original 
one,  but  that  it  may  have  run  across  more  directly  to  the  present 
head  of  the  river. 

Section  3.  From  above  Glory  Hole  Brook  to  below  Slony 
Brook. — We  now  approach  the  most  remarkable  f>art  of  this  most 
interesting  river.  At  the  bend  above  Glory  Hole  Brook,  ledges 
extending  across  the  stream  are  first  met  with,  and  below  they 
become  more  frequent.  The  river  has  more  fall,  and  becomes 
gradually  rougher,  making  canoe  navigation  difficult,  until  finally, 
two  miles  below  Glory  Hole  Brook,  is  a  vertical  ledge  fall  of  some 
eight  feet.  Below  this  the  river  becomes  still  rougher,  with  inces- 
sant rocky  rapids  and  low  falls  down  to  Mountain  Brook,  and  a 
mile  or  more  beyond,  when  it  plunges  over  falls  through  a  fine 
irregular  post-glacial  gorge  (with  a  portage  of  a  quarter-mile  on 
the  right  bank).  This  is  one  of  the  wildest  and  roughest  river 
goiges  in  New  Brunswick,  and  its  impressiveness  is  increased  by 
the  fact  that  one  can  view  its  entire  length,  with  all  its  falls  and 
irregular  cliffs,  from  a  single  view-point,  at  a  bend  midway  of  its 
length.  Below  this  the  river  continues  rough  for  half  a  mile, 
when  it  plunges  into  another  irregular  gorge  with  fine  falls  and, 
pools,  in  some  ways  wilder,  though  smaller,  than  the  one  above. 
There  is  here  a  portage  of  160  yards  on  the  right  bank  past  a 
salmon  club-house.  This  house,  like  the  others  above  and  below 
it,  is  reached  by  portage  roads,  cutting  directly  across  country 
from  the  settlements  to  the  southeast.  A  short  distance  below 
this  gorge  comes  another,  with  typical  vertical  walls,  but  straighter 
and  with  smaller  falls,  so  that  a  canoe  can  be  worked  through  it 
with  one  short  portage,  though  it  would  be  easier  to  portage 
around  it.  Below  this  the  river  continues  rough  for  a  mile  or 
more,  when  suddenly  there  loom  up  the  great  cliffs  at  the  head 
of  the  finest  gorge  on  the  river,  and  in  many  ways  the  finest  in 
the  Province.  The  river  here  cuts  across  an  elevated  ridge  or 
hill  range,  and  above  the  vertical  cliffs  can  be  seen  the  lofty  wood- 
ed hills  extending  off  on  both  sides  of  the  river.  The  walls  of 
this  gorge  are  almost  perfectly  vertical,  and  rise  higher  than  any- 
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other  cliffs  I  have  seen  in  New  Brunswick,  nearly,  I  should  say, 
aoo  feet,  and  much  higher  than  those  of  the  Grand  Falls  of  the  St. 
John,  The  view  from  the  top  of  these  cliffs  into  the  narrow  gorge 
is  one  of  the  wildest  I  have  seen  in  New  Brunswick.  The  falls 
are  insignificant,  however,  and  possibly  a  canoe  could  be  worked 
through  it  at  tow  water ;  there  is  a  portage  of  500  yards  over  the 
hill  on  the  left  bank.  Below  the  gorge  the  river  continues  some- 
what rough,  and  for  half  a  mile  further  the  fine  great  cliffs  con- 
tinue on  one  side  of  the  river  or  the  other,  though  the  river  here 
does  not  fill  the  valley,  and  has  not  the  typical  post-glacial  char- 
acter. When  these  grand  cliffs  end  the  valley  begins  to  open  out, 
and  continues  to  broaden,  and  the  river  becomes  less  rough,  down 
to  Stc»iy  Brook,  where  a  new  section  of  the  river  begins. 

Considering  now  the  physi^^aphic  origin  of  this  section  of 
the  river,  it  is  obvious  that  it  is  all  very  recent  and  mostly  post- 
glacial It  seems  to  me  plain,  therefore,  that  the  entire  river  from 
the  bend  above  Glory  Brook  to  Stony  Creek  is  not  in  its  ancient 
valley,  and  that  either  (i)  there  is  a  pre-glacial  channel  from 
that  bend  to  Stony  Creek  along  the  south  of  the  river  and  parallel 
with  it,  or  else  {2)  the  upper  course  of  the  Northwest  flowed 
in  pre-glacial  times  by  some  valley  now  drift-filled  from  the  Glory 
Hole  Brook  Bend  into  the  Sevogle  to  the  south,  in  which  case  the 
present  valley  probably  is  that  of  Mount^n  Brook,  into  which  the 
river  was  turned  by  the  damming  of  its  southern  outlet.  It  is 
quite  possible  also  that  we  are  concerned  not  only  with  a  post- 
glacial, but  with  an  "  interglacial "  course  of  the  river,  for  the 
remarkable  cliffs  below  the  gorge  are  certainly  not  in  a  typical 
post-glacial  valley,  and  yet  they  certainly  do  not  belong  to  an 
ancient  river  valley,  for,  except  for  the  greater  width  of  the  valley 
here,  they  seem  as  new  as  the  post-glacial  cliffs  of  the  gorge 
itself. 

Section  4.  From  Stony  Brook  to  Portage  River. —  Below 
Stony  Brook  the  river  flows  over  gravel  and  boulders  instead  of 
ledges ;  it  b  broader,  shoaler  and  with  less  fall,  making  canoe 
navigation  easy  when  the  water  is  of  fair  height.  The  country 
becomes  much  lower,  and  finally  quite  flat,  and  seemingly  little 
above  the  river  level.  In  the  upper  part  of  this  section  there  are 
occasional  cliffs  on  one  side  or  the  other  of  the  stream,  and  about 
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a  mile  below  Stony  Brook  the  river  passes  through  an  interesting 
gorge,  which  appears  not  to  be  post-glacial,  but  probably  belongs 
to  the  type  described  elsewhere  as  "  inter-glacial,"  for,  while  it 
has  vertical  cliffs  on  both  sides,  the  stream  flows  through  it  over 
drift,  and  its  bed  does  not  fill  the  gorge.  Finally  as  the  river 
nears  the  junction  with  Little  River  it  is  flowing  over  a  broad 
shoal  bed  with  low  banks,  rising  to  occasional  cliffs  on  one  side 
or  the  other,  through  a  country  showing  no  hills  above  the  vege- 
tation of  the  banks.  It  now  bears  a  remarkable  resemblance  to 
the  part  of  the  Nepisiguit  between  the  Narrows  and  the  Grand 
Falls,  and  probably  has  had  a  similar  origin  and  history.  This 
character  is  preserved  to  the  Tomogonops,  a  dark-colored  stream 
from  the  northwest,  or  approaching  which  fertile  intervales  with 
some  signs  of  cultivation  begin  to  appear,*  Here  the  river 
swings  into  what  is  obviously  the  Tomogonops  valley,  which  it 
follows  to  Portage  River,  through  a  charming  level  country  be- 
tween intervales  and  terraces. 

This  part  of  the  river  is  certainly  puzzling  physiographically. 
Its  swing  to  the  northeast  when  the  general  direction  of  the  val- 
leys of  this  region  would  lead  us  to  expect  a  southeast  course, 
suggests  that  the  part  below  Little  River  at  least  should  be  post- 
glacial, but  it  obviously  is  not.  Its  course  from  Little  River  to 
Tomogonops  suggests  that  it  may  have  had  a  pre-glacial  outlet 
into  the  Nepisiguit  by  way  of  Portage  River,  and  this  may  have 
been  the  case,  unlikely  as  it  seems.  An  objection  to  this  is  that 
the  same  explanation  would  seem  to  have  to  be  given  for  the 
direction  of  the  South  Branch  Sevc^le  just  above  the  Square 
Forks,  and  ihis  is  hardly  at  all  probable.  On  the  other  hand  this 
curious  northeasterly  turn  is  characteristic  not  only  of  this  river 
and  the  South  Branch  Sevogle,  already  mentioned,  but  of  other 
branches  of  the  Miramichi,  Dungarvon,  Renous,  Little  Southwest, 
etc.  (see  map  with  Note  50),  and  of  the  Nepisiguit  above  Grand 
Falls,  so  that  this  change  of  direction  of  them  all  would  seem  to 
be  due  to  a  common  cause.  The  Geol<^ical  maps  show  that  in 
general  this  common  change  of  direction  occurs  just  west  of  the 
line  of  Lower  Carboniferous  rocks,  and  hence  it  may  in  some  way 
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be  connected  with  their  presence.  It  may  be  that  it  represents 
the  general  line  at  which  these  many  rivers,  flowing  radially  out 
of  the  great  central  watershed,  met  the  eastern  Carboniferous 
plain,  which  had  a  general  northeasterly  slope.  Another  possible 
explanation  of  the  part  of  the  river  under  consideration  is  that 
while  not  post-glacial,  it  may  be  "  inter-glacial,"  and  hence  not 
older  than  the  glacial  period.  In  this  case  a  pre-glacial  channel 
oi^ht  to  exist  running  southeast  to  near  Chaplins  island.  As 
rtmfirmatory  of  the  "  inter-glacial "  character  of  much  of  this 
valley,  I  may  mention  one  striking  fact.  At  the  "  inter-glacial " 
gorge  a  mile  below  Stony  Brook,  the  river  cuts  through  a  lofty 
ridge,  probably  nearly  200  feet  high.  Now  just  west  of  this 
ridge,  and  parallel  with  it.  is  a  deep,  broad  valley  running  nearly 
north  and  south,  seeming  to  show  that  the  original  drainagt  was 

-south  or  southeast,  not  east,  as  at  present.  And  I  fancied  else- 
where that  I  detected  evidence  of  a  similar  north  and  south 
drainage  between  ridges  having  that  direction.  But  my  visit  was 
too  hasty  to  allow  me  to  obtain  other  evidence  upon  this  interest- 
ing question. 

In  an  earlier  note  (No.  33)  on  the  physiographic  history  of 
the  Nepisiguit  River,  I  made  the  suggestion  that  some  of  the 
features  of  its  course  below  Indian  Falls  are  best  explained  by 
supposing  that  it  is  a  composite  river,  parts  of  which  formerly 
(of  course  in  times  long  pre-glacial)  flowed  into  the  Miramichi 
system.  I  have  no  new  evidence  at  present  to  offer,  but  all  facts 
available  seem  to  me  in  harmony  with  this  view.  In  this  case  it 
is  likely  that  Tomogonops  headed  in  the  main  Nepisiguit  near 
Indian  Falls,  and  Forty-four  Mile  Brook  was  the  head  of  that 
part  of  Nepisiguit  below  it,  while  Little  River  headed  in  Upper 
Forty-two  Mile  Brook,  and  the  valleys  in  which  its  source-lakes 
lie. 

Section  5.  From  Portage  River  to  Red  Bank. — At  Portage 
River  the  Northwest  turns  to  the  south  and  keeps  that  general 
direction  to  Red  Bank.  For  the  most  part  the  river  flows  with 
a  strong  current  over  gravel,  and  occasionally  among  boulders, 

"but  there  arc  frequent  long  stillwaters  and  pools,  and  in  one 
place  at  least  its  course  is  over  ledges  and  through  a  small  post- 
glacial gorge.     The  banks  are  mostly  intervales  and  terraces,  all 
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well  settled,  but  occasionally  there  are  low  cliffs  on  one  or  the 
other  side  of  the  river.  Altogether  it  is  a  charming  river,  bring- 
ing ease  to  the  canoeman  fresh  from  the  labors  of  rapids  and 
portages  on  the  river  above. 

The  origin  of  this  part  of  the  river  has  been  traced  in  an 
earlier  note  (No.  50).  Its  morphological  head  was  no  doubt 
Fort^e  River,  and  the  valley  in  which  they  lie  is  part  of  an  anti- 
clinal trough  containing  also  the  Lower  Nepisiguit,  and  the 
curious  nght-angled  bends  in  the  Main  Southwest  Miramichi. 
No  doubt  this  great  trough  has  been  formed  by  an  uplift  of  the 
country  to  the  eastward.  Many  details,  however,  remain  to  be 
worked  out  in  this  region,  and  it  is  one  of  the  most  attractive 
physiographically  in  the  Province.  The  post-glacial  bed  and 
gorge  below  Trout  Brook  probably  indicate  nothing  more  than 
a  slight  change  in  the  course  of  the  river,  and  some  search  would 
no  doubt  reveal  the  pre-glacial  channel  of  the  river  either  to  tha 
east  or  the  west,  though  if  it  should  prove  that  the  Northwest 
emptied  pre-glacially  into  the  Nepisiguit,  this  gorge  would  pro- 
bably mark  the  position  of  the  pre-glacial  divide. 

Section  6,  From  Red  Bank  to  the  Main  Southwest. — This 
part  of  the  river  belongs  morphologically  to  the  Little  Southwest, 
though  it  bears  the  name  of  the  Northwest,  this  custom  having 
originated,  without  doubt,  in  the  desirability  of  making  a  clear- 
distinction  between  it  and  the  Main  Southwest,  Its  physiographic 
history  as  the  lower  part  of  the  Little  Southwest  is  sufficiently 
plain.     It  is  tidal,  and  a  typical  drowned  valley. 

79, — On  Addition.\l  Natural  Curiosities  said  to  occur  in 
New  Brunswick. 

Read  Februatr  ».  1904. 

In  an  earlier  note  (No.  57),  I  mentioned  a  number  of  curious 
natural  objects  or  places  reported  from  various  parts  of  the  Pro- 
vince, all  of  which  seehi  deserving  of  investigation.  It  is  worth- 
while to  ascertain  the  truth  or  falsity  of  such  reports,  and  besides 
one  may  thus  be  led  to  some  discovery  of  genuine  scientific  inter- 
est. Some  others  which  have  lately  come  to  my  notice  are  now 
to  be  described. 
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The  Rumbling  Mountmn  and  Burning  Mountain  of  Tobique. 

In  the  former  note  (No.  57),  I  mentioned  the  statement  made 
by  residents  on  the  Tobique  that  there  is  a  spot  on  Blue  Mountain 
which  is  much  wanner  than  the  surroundings ;  and  also  that  there 
exists  on  the  Wapsky  a  mountain  from  which  strange  rumblings 
are  heard.  During  the  last  summer  I  was  told  by  one  of  the  best 
e^des  Ml  Tobique,  in  all  sincerity,  that  the  mountain  with  the 
warm  spot  and  the  rumbling  mountain  are  one  and  the  same,  that 
it  is  on  the  Odell,  eight  miles  up  on  the  southwest  side  of  the 
portage  road,  and  that  it  is  commonly  known  both  as  the  "  Rumb- 
ling Mountain  "  and  the  "  Burning  Mountain." 

The  noise  is  heard  only  occasionally,  and  is  said  to  resemble 
thunder,  and  persons  new  to  the  region  are  said  to  be  much 
astonished  when  they  heard  what  they  take  to  be  thunder  from  a 
clear  sky.  The  ground  is  described  as  so  warm  that  snow  never 
lies  long  upon  it,  and  leaves,  etc.,  soon  dry  up.  There  is  probably 
some  exaggeration  in  these  statements,  but  I  believe  they  have 
some  basis,  which  should  be  scientifically  tested. 


Abnormal  Magnetic  Variations. 

Magnetic  variation  in  New  Brunswick  is  referred  to  in  Note 
58,  but  no  cases  of  abnormal  variation  are  there  mentioned.  Mr. 
W.  B.  Hoyt,  deputy  surveyor,  of  Andover,  writes  me  that,  as  a 
result  of  studies  he  has  made  upon  old  surveys  by  H.  M.  G,  Gar- 
den, he  has  found  a  ctrtain  variation  in  a  part  of  the  survey  of 
Green  River,  which,  "  I  am  satisfied,  indicates  a  small  area  of 
magnetic  depression,  and  may  be  connected  with  an  erratic  move- 
ment on  Green  Mountain,  which  is  founded,  I  think,  probably  on 
the  existence  of  iron  ore  in  that  neighborhood." 

Another  and  much  more  striking  case  is  recorded  upon  Play- 
ford's  "  Plan  of  the  Survey  of  the  North  Line  of  the  New  Bruns- 
wick and  Nova  Scotia  Land  Company  Purchase,"  1833.  (in  the 
Crown  Land  Office),  which,  at  a  spot  not  far  southwest  of 
Miramichi  Lake,  has  this  legend :  "  Find  the  magnet  attracted 
from  four  to  ten  degrees." 
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The  Poison  Spring  of  Lake  Stream. 

A  valued  correspondent,  Mr.  P.  H.  Welch,  of  Fulton  Brook, 
Queens  County,  writes  me  that  at  the  head  of  the  Lake  Branch 
of  Salmon  River  are  two  lakes  (which,  by  the  way,  are  not  mark- 
ed on  any  existent  map  of  the  Province),  at  the  head  of  the  upper 
of  which  is  a  spring,  "  the  waters  of  which  appear  to  be  poisonous 
to  fish.  Perhaps  a  half  ton  or  more  will  be  found  dead  where 
they  come  from  under  the  ice  to  drink  the  spring  water.  This 
•occurs  mostly  in  winter." 

The  publication  of  this  note  in  the  Daily  Telegraph  for  Febru- 
ary 13,  1904,  brought  me  a  communication  from  Mr.  I.  T. 
Hetherington,  of  Johnston,  Queens  County,  who  says :  "  The  fact 
that  thousands,  in  some  seasons  tons,  of  suckers,  chubs,  hom:d 
pouts  and  pickerel  die  annually  in  this  lake,  seems  to  be  a  fact 
patent  to  all  lumbermen  and  hunters  who  frequent  these  lakes  in 
the  last  part  of  February  and  March.  The  cause  thereof  has  been 
much  discussed  by  them.  Some  contend,  as  does  Mr.  Welch,  that 
the  spring  poisoned  them.  But  I  am  informed  by  our  most  ex- 
perienced guides  that  the  water  in  both  summer  and  winter  is  a 
fine  drinking  water,  cool  in  summer,  and  so  warm  in  winter  that 
it  never  freezes  over.  As  the  dead  fish  always  are  in  greatest 
quantities  when  the  snow  is  heaviest,  it  seems  to  me  not  impro- 
bable that  when  it  becomes  darkest  under  the  ice  on  account  of 
heavy  snows,  the  fish  press  to  the  light,  and  as  the  open  space  is 
then  so  small  as  not  to  allow  room  for  movement  to  the  great 
numbers  that  congregate  there  in  such  quantities,  those  coming 
in  under  the  others  naturally  lift  the  top  tier  above  water  and 
they  freeze.  This  is  as  Fish-warden  Curry  explained  it  to  me, 
And  in  my  opinion  it  is  the  correct  view.  For  the  lumbermen  use 
the  fish  as  food,  and  if  they  had  been  poisoned  they  would  cer- 
tainly leave  some  bad  eflfects  on  those  who  eat  them."  Dr. 
Hetherington  also  adds :  "  It  is  also  said  there  are  horned  pout  in 
those  lakes  weighing  five  to  eight  pounds,  also  a  species  of  sucker 
or  carp,  also  weighing  seven  to  eight  pounds," 

I  do  not  guarantee  any  of  these  statements,  but  I  have  no 
doubt  the\-  have  a  substantial  basis  in  fact.  Here  is  a  grand 
■opportunity  for  some  of  our  young  naturalists,  who  should  survey 
those  still  unsurveyed  lakes  and  their  surroundings,  investigate 


;vGoo»^lc 


XATUBAL   HISTOBT   AHD   PHTBIOaKAPHT  OF   KIW   BBUMBWIOE.      239' 

the  fiah  life  of  those  waters,  study  the  v^etation  in  contact  with, 
the  spring  water,  and  bring  out  an  ample  supply  of  the  latter  for 
chemical  analysis. 

The  Coal  Creek  Suit  Springs. 

Mr,  Welch  has  also  given  the  following  description  of  the 
Coal  Creek  Salt  Springs,  which  appear  to  he  entirely  undescrihed 
in  our  scientific  literature :  "  They  rise  out  of  a  gravel  hed  or  har 
about  a  foot  or  more  above  low  water,  and  are  covered  in  high 
spring  freshets.  They  are  about  ten  feet  across  either  way, 
and  about  a  foot  deep,  and  they  taste  quite  salty.  They  are  on 
the  right  bank  ascending  the  stream,  and  about  thirteen  miles  from 
its  n^i  nth."  He  also  adds  that  they  are  the  greatest  resort  for 
moose  in  New  Brunswick.  The  study  of  these  springs  may  yield 
some  botanical  results  of  interest,  although  the  high  freshets  may 
prevent  the  occurrence  there  of  a  typical  halophytic  flora,  such  as 
the  Sussex  springs  possess.     (Note  No.  7). 

The  Boulder  Hill  on  Coy  Brook. 

Mr.  Welch  has  also  given  me  a  description  of  another  natural 
curiosity,  in  substance  as  follows :  There  is  a  curious  rock  forma- 
tion on  Coy  Brook,  a  branch  of  Lake  Stream.  It  occurs  on  the 
right  bank  as  one  ascends,  five  miles  from  I^ke  Stream,  and  half 
a  mile  above  the  forks  of  the  brook.  On  the  top  of  a  high  ridge, 
oa  the  highest  part,  there  is  a  heap  of  loose  boulders  (many  would 
weigh  400  tons),  piled  up  like  a  pyramid  without  any  clay  be- 
tween them.  Some  are  split,  the  parts  lying  ten  feet  apart,  show- 
ily their  fracture,  with  other  rocks  lying  between  them.  One 
can  go  in  through  ihem,  so  loosely  do  they  He.  The  pile  is  per- 
haps thirty  feet  high,  and  the  base  covers  nearly  one-fourth  of  an 
acre.  A  lot  of  loose  stones  have  rolled  down  and  away  from  the 
pile  for  perhaps  fifty  feet.  From  the  pile  there  runs  a  ravine 
which  looks  as  if  it  has  been  a  brook,  but  it  is  now  dr>'. 
Caves,  Underground  Waters,  Etc. 

A  number  of  additional  cases  of  those  interesting  phenomena 
have  been  cited  by  Professor  Bailey  in  his  paper  read  before  this 
Society  recently,  and  published  in  the  present  Bulletin. 

Can  any  of  my  hearers  give  any  further  information  about 
these  places? 
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80.  — The  Walrus  ih  New  Brunswick. 

Read  April  s.  im- 

It  is  generally  known  that  the  Walrus  or  Sea-cow  (Trichechus 
rosmarus)  formerly  occurred  along  the  north  coast  of  New 
Brunswick,  but  the  evidence  for  its  occurrence  is  not  readily 
accessible.  Cooney,  (Northern  New  Brunswick  and  Gaspe,  1832, 
page  30),  apeaks  of  its  former  (traditional)  occurrence  on  Por- 
tage Island,  Miramichi;  and  Perley,  (Reports  on  the  Sea  and 
River  Fisheries  of  New  Brunswick,  1852,  page  33),  speaks  of 
the  former  prosperous  fishery  for  these  animals  at  Point  Miscou, 
and  tells  us  that  on  his  visit  to  Grande  Plaine,  near  Point  Miscou, 
in  1850,— 

The  bones  of  the  Walrus  which  had  formerly  been  slain  there, 
were  found  imbedded  in  the  sand  in  large  quantities,  and  in  good 
preservation,  some  of  the  skeletons  being  quite  complete. 

So  far  as  I  can  find,  these  two  are  the  only  positive  original 
references  to  its  presence  in  New  Brunswick  waters  in  the 
accessible  New  Brunswick  literature.*  Very  much  more  exact 
and  very  satisfactory  information  on  the  subject,  however,  occurs 
in  the  very  rare  and  little  known  book,  "  Narrative  of  an  Extra- 
ordinary Escape  out  of  the  Hands  of  the  Indians  in  the  Gulph 
of  St.  Lawrence,"  by  Gamaliel  Smethurst,  published  in  London 
in  1774.  In  the  course  of  the  description  of  his  journey,  in 
October  to  December,  1761,  from  Nepisiguit  along  the  coast  to 
Baie  Verte,  the  author  has  the  following  references  to  the  Walrus : 

November  20.  The  Frenchman  where  I  lodged,  and  most 
of  the  village  [on  the  site  of  the  present  Neguac  Village]  set  off 
this  morning  for  Point  Miscou.  to  hunt  sea-cows  for  their  oil, 
which  they  make  use  of  in  winter  instead  of  butter.     (Page  18). 

December  9.  Came  to  a  large  river,  called  Chedaick 
[Shediac]  ....  A  sea-cow  lifted  its  head  out  of  the  water,  and 
came  swimming  after  the  canoe— the  Frenchmen  soon  shot  it — 
it  had  2  large  teeth  out  of  water  in  the  upper  jaw  pointing  down- 
wards—these serve  for  defence,  to  climb  rocks  with,  &c. — a  full 
grown  sea-cow  will  make  two  barrels  of  oil  in  autumn,  when  they 
are  fattest — they  are  easily  killed  with  a  ball — verj-  unwieldy — 

•Adams'  Field  and  Forut  Rtmbtea,  39,  and  Gilpio.  Tram.  Nova  ScoKa  loalitat*  of 
Nat.  Science,  tl,  116,  alto  refer  lotb«tub)ect,buI  wilh  no  newUcli. 

An  IntereBlInt:  accounl  ol  the  Sea-cow  liihery  in  Prince  Edward  laland  ia  s\vet  by 
A.  B.  WarbnrlOD  in  "  Acadiensia,"  III.  116-iig. 
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much  like  Anson's  sea-lions* — I  believe  of  the  same  species — 
this  was  larger  than  an  ox — The  French  use  the  oil  of  these 
creatures  to  their  meat — it  is  to  me  as  rank  as  seal  oil — The  most 
noted  places  for  their  present  resort,  are  the  islands  of  Magdelines, 
And  Point  Miscou;  but  the  sea-cows,  wild  fowl,  Indians,  and 
beaver,  will  leave  us  as  we  settle  in  the  country,  and  go  to  places 
less  frequented.     (Page  24). 

This  is  the  only  recorded  observaticm  of  a  living  Walrus  in 
New  Brunswick  waters  known  to  me,  and  very  satisfactory  it  is. 

Two  years  later,  in  1763,  Smethurst,  as  he  tells  us  in  his  book, 
was  shipwrecked  near  Pictou,  Nova  Scotia,  and  made  his  way, 
in  December,  along  the  coast  to  Baie  Verte.  Near  Tatamagouche 
Harbour, — 

We  passed  by  a  great  many  rocky  points,  on  one  of  which 
was  a  young  sea-cow  asleep — I  went  softly  up  to  it  before  it 
awoke — exceedingly  like  Anson's  sea-lions ;  only  this  had  no 
snout,  but  a  long  brizly  beard — we  had  no  gun  with  us — upon 
Mr.  Richardson's  advancing,  it  started  and  slid  down  the  rock 
into  the  sea — it  was  not  quite  the  size  of  an  ox,     (Page  32). 

Again,  when  near  Tidnish,  and  nearly  famished, — 

saw  some  sea-cows  upon  the  rocks — Mr,  Richardson  inter- 
cepted two  calves,  and  easily  killed  them — they  were  very  fat  like 
seals — Stopt  and  made  a  fire — dressed  some  of  the  sea-veal,  which 
we  eat  greedily — it  would  at  another  time  have  tasted  very  strong; 
but  now  we  thought  it  very  delicate. 

It  would  be  interesting  to  know  when  this  animal  became  ex- 
tinct upon  our  shores.  It  is  very  probable  that  the  relentless 
onslaughts  upon  it  as  the  country  gathered  population  after  1767 
soon  drove  it  from  these  shores.  It  does  not  now  occur  nearer 
than  Labrador. 

•  Hi  [elera  here  lo  the  aea-elephant,  loimerlj  ailed  ■clenUfi»llx  Atcnmra  OHitnU,  ■ 
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NOTE   BY  THE  EDITOR. 
Relating  to  the  I-ife  of  Dr.  A.  Gesner,  the  Geologist. 


In  Bulletin  XIV  of  this  Society  will  be  found  a  life  of 
Dr.  Abraham  Gesner,  who  made  the  first  geological  survey 
of  this  province.  Many  interesting  incidents  of  Dr.  Gesner's 
career  are  given  in  this  biography,  and  it  led  to  the  writing  of  a 
letter  from  a  grandson  of  the  geologist  to  the  secretary  of  this 
Society,  giving  additional  details  of  Dr.  Gesner's  lineage,  and  & 
correction  on  one  point : 

"Arthur  T.  Gesner.  Assistant  Rector  of  the  Shattuck  Military- 
School,  Farebault,  Minn.,  the  writer  of  this  letter,  says  that  the 
founder  of  the  family  in  America  was  John  Gesner,  of  Old  Tap- 
pan  on  the  Hudson,  His  son,  John  Gesner  (Jr.),  bom  1724  *  *  * 
and  his  wife  were  buried  in  the  old  graveyard  at  Old  Tappan. 
Of  their  eight  children,  six  sons  and  two  daughters,  Henry  was 
the  ancestor  of  the  Nova  Scotian  branch;  he  married  Sarah 
Pineo,  May  4,  1786.  Of  their  twelve  children,  Abraham  (the 
sixth)  was  bom  May  2,  1797,  at  Halifax,  lies  buried  in  the  Camp 
Hill  cemetery  in  that  city,"     This  was  the  geologist. 

Mr.  Gesner  also  claims  that  the  story  that  Major  Andre  wa& 
executed  on  the  property  of  the  Gesner  family  is  a  "  tradition," 
and  not  substantiated. 
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ARTICLE  V. 
RECENT    EARTHQUAKES    IN    NEW    BRUNSWICK. 


By  Samuel  W.  Kain. 


In  an  earlier  Bulletin  of  this  Society  (No.  XVI,  pp.  16-22, 
1898),  I  gave  a  short  account  of  earthquake  shocks  felt  in  this 
province  of  which  a  record  was  obtainable. 

Since  the  publication  of  that  article  some  shocks  have  been 
felt,  and  it  may  be  of  interest  to  briefly  record  them.    The  time 
given  in  all  cases  is  Atlantic  Standard  (60th  meridian), 
1S08.    AncDfltlA;   3  a.  m. 
Shock  on  St.  John  river  between  Torrybum  and  Oak  Point;  felt  most 

severely  in  vicinity  of  Oak  FoJnl.    Not  felt  in  city  of  St.  John. 

1B03.    December  17 ;  10  p.  m. 

A  shock  felt  in  Upper  Keswick  and  part  of  the  Tobique  valley,  and  also 
at  Baihurst.  A  FretiericiLin  despatch  to  <?ne  of  the  St.  John  papers 
thus  refers  to  it;  "  Residents  of  Upper  Keswick  who  were  in  the  cily 
to-day  report  that  a  distinct  shock  of  earthquake  was  felt  in  their 
locality  at  10  o'clock  last  night.  It  rattled  dishes  and  window  panes, 
but  did  no  damage." 

Mr.  Craig  C.  Williams,  of  Maple  Veiw,  Tobique,  in  a  letter  to  Professor 
W.  F.  Ganong,  written  some  days  after,  thus  refers  to  this  shock ; 
"  One  night  ksc  week  there  was  a  shock  of  an  earthquake,  or  a 
rumbling,  shaking  noise  heard  in  all  the  camps  on  the  right  hand 
branch  of  Tobique.  In  some  camps  the  men  got  up  and  went  out  to 
see  what  was  the  matter.  It  was  heard  in  six  camps,  one  quite  close 
to  Bald  Peak.     It  was  not  heard  on  any  other  part  of  Tobique." 

In  a  letter  to  the  writer,  dated  at  Bathurst  Village,  April  ijlh,  19C4, 
Dr.  G,  M,  Duncan,  one  of  our  corresponding  members,  says :  "  Befofp; 
New  Year's  a  light  quake  feh  here."  This  probably  refers  to  the 
shock  of  December  17th. 

1»04.    FebninrT27;    It  p.  111. 

The  same  observer  says:  "There  wa.s  a  very  slight  tremor  about  II 
o'clock  Saturday  night,  February  ajlh. 
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1904.    F(^1>^aaI7  28 ;    8.37  a.  m. 

This  earthquake  was  of  considerable  violence,  and  was  felt  in  parts  of 
northern  New  Brunswick,  more  particularly  in  the  region  about 
Bathurst.  Dr.  G.  M.  Duncan  wrote  me  thus  sbout  it:  "This  shock 
was  preceded  by,  or  announced  by,  a  noise  like  a  gunshot,  loud  and 
sharp,  giving  the  impression  of  rending  a  large  rock.  It  was  followed 
at  once  by  the  sound  that  seems  to  introduce  all  quakes — a  sonnd 
like  the  blowing  of  a  high  wind.  Then  came  the  noise  of  a  grinding 
and  the  sound  of  grinding  with  the  tremor  of  the  earth  and  build- 
ings. Rev.  Mr.  Read  thought  the  sound  was  a  gunshot  on  the  roof 
of  the  manse." 

1904.    BUrcb  SII ;  2.04  a.m. 

This  earthquake  was  markedly  felt  in  New  Brunswick,  Nova  Scolia  and 
New  Ejigland,  and  naturally  excited  much  interest  throughout  the 
region  where  it  was  felt.  The  daily  newspapers  gave  very  full 
accounts  of  the  shock  as  felt  in  New  Brunswick,  and  I  have  also 
secured  some  additional  facts  by  correspondence  with  observers  out- 
side of  St.  John.  The  shock  was  undoubtedly  one  of  the  most 
violent  felt  here,  but  was  not  quite  so  severe  as  that  of  October  2z, 
1869.  At  the  lime  of  writing  I  htve  not  seen  any  careful  accounts 
of  the  shock  observed  outside  of  this  province.  From  what  evidence 
1  have  been  able  to  get,  it  u-ould  appear  that  the  shock  was  more 
violent  in  and  about  St.  Stephen  than  elsewhere.  I  gather  also  thai 
the  motion  was  from  southwest  to  norther  st  There  is  very  consider- 
able difference  of  opinion  as  to  the  interval  hetneen  the  two  shocks. 
Some  observers  say  two  minutes,  some  three,  some  four.  Mr,  H.  E. 
Gould,  of  Sussex,  who  was  awake  reading  at  the  time,  tells  me  that 
the  first  shock  took  place  at  2.04  a.  m.,  lasting  about  fifteen  seconds, 
and  that  after  an  interval  of  four  seconds  a  second  shock  was  felt 
lasting  about  ten  seconds.  Mr.  C.  F.  Tilley  made  a  like  estimate  of 
the  time.  I  was  not  awake  at  the  time,  and  so  knew  nothing  of  the 
matter  till  this  morning.  I  will  now  give  a  few  notes  on  the  elTe.t 
experienced  at  different  places  in  (he  province. 
St.  John. — Many  people  were  aroused  by  the  shaking  of  houses  and 
beds.  In  some  parts  of  the  city  dishes  and  doors  rattled.  The  shock 
was  felt  most  severely  in  bnildings  erected  on  clay  and  gravel  areas. 
The  most  marked  result  of  the  shcck  was  a  crack  sixteen  feet  long 
in  wall  in  Jones'  brewery.  This  building  is  built  on  a  deposit  of 
gravel,  sand  and  clay.  Piaster  was  cracked  in  a  house  on  the  corner 
of  Broad  and  Carmarthen  streets.  Mr.  Charles  F.  Tilley,  of  the 
customs,  informs  me  that  at  his  house  on  the  west  side  of  the  harbor, 
at  the  corner  of  I.iidlow  and  Water  strcet=,  the  shock  wrs  very  pro- 
nounced,   throning  a   lar^e   silver  dish   from   a  marble  top  sideboard 
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to  the  floor.  A  number  of  glasses  and  cruet  stands  on  the  same  side- 
board were  overturned.  Mr.  Tilley's  house  is  built  on  a  deposit  oi 
clay  and  gravel. 
Mr.  D.  L.  Hutchinson  went  to  the  Observatory  before  daylight  and 
found  the  standard  clock  going  and  in  good  order.  He  took  a  set  of 
star  observations  for  time  correction  and  found  that  the  clock  wa* 

Bathubst. — Dr.  G.  M,  Duncan  says :  "  It  lasted  about  twenty  seconds. 
Judging  by  the  position  of  my  bed,  and  the  wave-like  motion  of  my 
bed,  I  concluded  that  the  shock  was  from  south^^est  to  northeast. 
This  was  followed  in  about  five  minutes  by  a  slight  tremor  quite  dis- 
tinct.    It  was  less  distinct  in  Youghal,  fifty  miles  off." 

St.  Stephen. — It  would  seem  as  if  the  shock  wes  felt  at  St.  Stephen 
more  severely  than  in  any  other  part  of  the  province.  Se\-eral 
chimney  tops  were  thrown  to  the  ground,  some  bricks  were  loosened 
from  the  walls  of  the  Methodist  church,  and  a  number  of  panes  of 
glass  were  broken  in  the  Chipman  Memorial  Hospital,  A  locomotiv. 
in  the  C.  P.  R.  roundhouse  started  forward  and  had  to  be  stopped  hv 
the  driver  in  charge.  One  correspondent,  in  a  letter  to  Prof.  W.  F. 
Ganong,  says:  "The  pictures  were  hanging  comerwise  the  next 
morning."  A  number  of  people  reported  a  third  shock  at  six  in  the 
morning. 

St.  Anwiews. — The  shock  was  well  marked  in  this  town  and  vicinity. 
In  some  cases  dishes  were  thrown  to  the  floor  and  ornaments  rolled 
over.  On  Minister's  Island  a  crack  wis  made  in  ihe  comer  of  the 
stone  wall  of  a  house  on  ihe  VanHorn  farm. 

Grand  Manan.— One  of  our  corresponding  members,  Mr.  D.  I.  W. 
McLaughlin,  of  Grand  Harbor,  sent  me  very  full  notes  on  the  efFert 
of  the  shock  there.    It  was  not  so  violent  as  at  St.  Stephen. 
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NOTES  ON  CAMBRIAN  FAUNAS,  NO.  ■ 


In  the  Transactions  of  the  Royal  Society  of  Canada,  the  writer 
has  from  time  to  time  offered  additions  to  the  Cambrian  faunas 
under  the  title  of  "Studies,  or  Notes  on  Cambrian  Faunas."  The 
following  may  be  considered  a  continuation  of  those  notes : 

PROTOLENUS. 

This  genus  is  represented  at  a  later  time  in  Europe  in  Anomo- 
care  of  Angehn,  found  in  the  Upper  Paradoxides  beds  of  Sweden. 
This  genus  like  Protolenus  was  characterized  by  an  elongated  eye- 
lobe,  and  usually  by  a  cylinderical  glabella  ;  the  species  also  in 
most  cases  had  a  broad  anterior  limb  to  the  moveable  cheek. 
This  latter  feature  is  not  clear  for  A.  /tez'e  from  Angelin's 
figure,*  but  it  is  more  evident  from  Gronwall's  represtation.** 
This  character  seems  to  have  been  overlooked  by  authors  who 
have  referred  to  Anomoacre  species  with  short eyelobes,  perhaps 
depending  on  Angelin's  figure  of  the  type  species. 

But  while  Protolenus  has  a  rather  broad  anterior  limb  to  the 
fixed  cheek,  it  has  not  the  exaggerated  expansion  found  in  most  of 
the  Swedish  species  of  Anomocare ;  neither  has  it  the  small  lobes 
found  on  the  fixed  cheeks  near  the  glabella  in  most spieciesof  this 
genus ;  the  variety  bttiibcrculatus  of  P.  paradoxoides,  however,  has 
a  small  swelling  near  the  base  of  the  glabella,  corresponding  nearly 
to  that  seen  in  A.  aadeatuin  ( =  difformc).  It  is  probable  that  the 
pygidium  was  more  feebh'  <leve!ope(i  in  Protolenus  than  in  Ano- 
mocare, and  at  least  one  species  of  the  former  {P.  (B.)  articepha- 
Itis)  had  one  more  joint  in  the  thorax  than  Angelin  represents  for 
any  species  of  .Anomocare.  Nevertheless  there  may  have  been  a 
relationship  of  descent  between  the  two  genera,  Angelin's  being 
the  later. 
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ARTICLE  VI. 
NOTE  ON  THE  GENUS  HYLOPUS  OF  DAWSON. 


Bv  G.  F.  Matthew.  LL.D.,  F.R.S.C. 


Sir  Wm.  J.  Dawson  describes  the  several  footprints  of  quad- 
rupeds of  the  Carboniferous  age  obtained  from  the  Joggins, 
Parrsboro,  Horton  and  Sydney,  Nova  Scotia,  under  the  two 
genera,  Sauropus  and  Hylopus. 

The  latter  genus  being  Dawson's  own,  it  behooves  us  to  ex- 
amine the  types  and  learn  what  its  characters  are.  He  defined 
the  genus  Hylopus  as  follows :  "  Smaller  footprints  [than  Sauro- 
pus, Lea]  digitigrade,  and  made  by  animals  having  a  long  stride, 
and  hind  and  fore  feet  nearly  equal.  Five  toes.  Probably  foot- 
prints of  Microsauria,  and  possibly  of  Dendrerpeton.'"* 

This  genus  was  based  upon  three  species  described  in  Sir 
William's  "  Air-breathers  of  the  Coal  Period,'"**  and  figured  in 
the  same  essay,  but  not  then  named ;  in  the  later  essay  they  have 
names  given  them,  and  an  additional  species  is  described.  There 
is  so  much  variation  in  the  form  of  these  footprints  that  they 
cannot  all  be  contained  in  the  genus  Hylopus,  and  it  becomes 
necessary  to  select  a  type  or  types  to  represent  the  genus.  There 
are  two  forms  which  appear  to  come  nearer  the  ideal  of  Dawson's 
genus  than  the  others,  these  are  H.  Logani  and  H.  Hardingi. 

It  would  appear  from  the  figures  given  in  the  "  Airbreathers" 
that  both  of  these  species  were  described  from  casts,  one  of  which, 
H.  Logani,  is  in  the  Redpath  Museum,  Montreal,  the  other,  K, 
Hardingi,  in  that  of  King's  College,  Windsor,  X.  S.  Both 
species  are  of  Lower  Carboniferous  age,  and  come  from  measures 
underlying  the  Carboniferous  limestone.  The  author  has  been 
favored  with  an  opportunity  to  examine  both  of  these  casts,  and 
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SO  has  seen  the  objects  on  which  Sir  William  has  based  the  genus 
Hylopua. 

The  series  of  footmarks  which  are  the  type  of  H.  Logani,  are 
supposed  by  Sir  William  to  have  been  made  in  soft  mud  by  an 
animal  partly  water-borne,  and  they  are  decidedly  "  djgitigrade," 
in  some  cases  only  the  long  middle  toes  scrape  the  surface  of  the 

E 


^ 


le-lourtb  of  the 

mud,  and  were  not  impressed  upon  it,  and  in  the  most  distinct 
only  the  toe-marks  are  preserved,  hence  the  track  is  truly  digiti- 
grade.  But  this  is  not  the  case  with  any  of  the  other  species; 
all  of  them  have  the  print  of  the  sole  of  the  foot  preserved. 

The  imperfection  and  irregularity  of  the  track  in  H.  Logani, 
which  by  Sir  Wm.  Dawson  himself  is  said  probably  to  be  that  of 


;vGoo»^lc 


HOTB  ON  TBI  OXRVa   BXLOFDB   Or  DAWSOIT.  S49 

an  animal  partly  water-borne,  prevents  one  from  using  this  as  the 
type  of  the  genus ;  we  therefore  fall  back  on  the  second  species 
as  the  one  which  can  be  taken  as  a  generic  type.  This  species  is 
H.  Hordingi. 

The  first  reference  we  have  to  this  fossil  is  in  Lyell's  Elements 
of  Geology  (New  York,  1866,  p.  510),  where  the  author  says: 
"  Footprints  of  two  reptiles  of  different  sizes  had  previously  been 
observed  by  Dr.  Harding  and  Dr.  Gesner  on  ripple-marked  slabs 
of  the  lower  coal-measures  in  Nova  Scotia,  evidently  made  by 
quadrupeds  walking  on  the  ancient  beach,  or  out  of  the  water, 
just  as  the  recent  Menopoma  is  sometimes  observed  to  do." 

The  footprints  are  again  referred  to  in  Dawson's  Acadian 
Geology  (London,  1868,  p.  356),  with  figures).  Here  Sir  Wil- 
liam says  (p.  356)  that  Dr.  Harding,  of  Windsor,  when  examin- 
ing a  cargo  of  sandstcme  from  Parrsboro,  N.  S.,  found  on  one 
of  the  slabs  a  very  distinct  series  of  footprints,  each  with  four 
toes,  and  a  trace  of  a  fifth.  Dr.  Harding's  specimen  is  now  in 
the  museum  of  King's  College,  Windsor.  Its  impressions  are 
more  distinct,  but  not  very  different  otherwise  from  those  found 
at  Horton  Bluff  {H.  Logani.] 

According  to  "  Airhreathers,"  (p.  9,  Explanation  of  Plates. 
Fig.  2),  the  figure  of  Hylopus  Harding*  is  from  a  rubbing  taken 
by  Professor  How,  of  Windsor  College,  and  was  evidently  taken 
from  the  cast  of  the  fossil.  Prof.  How  apparently  failed  to 
perceive  and  to  indicate  the  impression  of  the  sole,  or  "  heel," 
and  so  the  drawing  appears  to  be  taken  from  a  digitate  print, 
whereas  the  imprint  shows  plainly  that  the  anima)  rested  oa  the 
sole  of  the  foot  as  well  as  on  the  toes,  in  walking.  There  is 
therefore  no  species  of  Hylopus  in  which  the  inipression  of  the 
sole  is  entirely  wanting,  except  that  of  H.  Logani,  whose  peculiar 
impressions  we  have  noted  above. 

There  is  a  marked  advantage  in  the  regularity  as  well  as  in 
the  distinctness  of  the  tracks  of  H.  Hordingi  to  the  observer  who 
wishes  to  learn  what  the  characteristics  of  the  genus  Hylopus  are. 
for  they  show  distinctly  the  sole  of  the  foot,  and  so  approach  a 
type  of  footmark  commcm  in  the  Carboniferous  system. 
Hylc^us,  therefore,  was  made  by  an  animal  which  did  not  walk 
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on  the  toes  alone,  but  also  pressed  the  sole  of  the  foot  to  the 
ground. 

Hylopus  (as  represented  in  the  species  H.  Hardingi).  clearly 
had  five  toes  to  the  hind  foot,  but  the  fifth  toe  of  the  forefoot  is 
mistakenly  shown.  In  his  "  Airbreathers,"  Sir  William  Dawson 
says  (p.  7):  "One  pair  of  feet  [the  hind  feet?]  appears  to 
have  had  four  claws ;  the  other  pair  may  have  had  three  or  four." 
So  that  the  number  of  toe  prinCs  is  variable  in  H.  Hardingi, 
but  it  better  represents  the  type  of  the  genus  than  H.  Logani. 

Sir  William's  dcsEription  of  H.  Hardingi  is  as  follows  ("Air- 
breathers,"  p.  8) :  "  Dr.  Harding  found  on  one  of  these  slabs  a 
verj'  distinct  series  of  footprints,  each  with  four  toes  and  a  trace 
of  the  fifth." 

As  the  stride  in  H.  Hardingi  was  five  and  a  half  inches,  the 
track  was  probably  that  of  an  animal  more  than  twice  this  length, 
i.  e.,  more  than  a  foot  long.  The  width  of  the  track  was  two  and 
a  half  inches. 

In  this  species  the  print  of  the  inner  pair  of  toes  was  faint, 
indeed  as  regards  the  fore  foot  there  was  not  any  print 
of  the  first  digit.  There  were,  especially  as  regards  the  fore 
foot,  three  master  toes,  which  always  made  a  strong  impression ; 
in  the  hind  foot  this  preponderance  of  the  three  central  digits  is 
not  so  marked,  but  still  it  is  observable.  The  absorption,  or 
weakening  of  the  side  toes,  was  thus  in  progress  in  these  early 
forms.  This  process,  if  continued  mainly  in  the  forefoot,  would 
in  time  give  a  species  which  would  have  the  characters  of 
Asperipes,  in  which  the  forefoot  shows  only  three  toe  marks,  but 
the  hind  retains  five,  and  a  form  of  footprint,  not  unlike  that  of  the 
hind  foot  of  Hylopus  Hardingi. 

The  tendency  to  this  absence  of  the  print  of  the  outer  toes  's 
seen  in  the  more  advanced  footmarks  in  the  typical  series  of 
footprints  of  H.  Hardingi,  where  only  three  toe  marks  can  be 
observed  in  the  print  of  the  fore  foot. 

In  examining  the  track  of  this  animal  In  detail,  it  will  be  seen 
that  the  creature  had  the  habit  of  placing  the  hind  foot  directly 
behind  the  fore  foot  in  walking,  so  that  the  two  prints  made  by 
these  feet  were  just  clear  of  each  other.     An  exception  is  seen 
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in  the  first  track  of  the  series  where  the  print  of  the  hind  foot 
overlaps  that  of  the  fore  foot ;  and  a  partial  exception  is  seen  in 
the  seccHid  pair  of  footprints  where  the  third  digit  is  flexed, 
apparently  hy  coming  in  contact  with  the  fore  foot  before  that 
had  been  removed  to  make  another  step.  In  the  succeeding 
footsteps  of  the  series  it  will  be  observed  that  the  toes  are  not 
bent,  for  in  these  cases  the  two  feet  did  not  interfere. 

The  reduction  in  the  number  of  the  toe  marks  of  the  hind  foot 
in  such  ungulate  forms  of  moderate  size  as  Hylopus  cannot  be 
traced  to  forms  with  fewer  toes,  for  though  there  are  several 
genera  that  possess  five  toes  on  the  hind  foot,  I  know  of  no  genus 
hitherto  described  with  four,  except  the  blunt-toed  genus  Nanopns. 
But  in  species  of  a  smaller  size,  Ornithoides  presents  us  with  a 
form  in  which  the  three  master  toes  of  each  foot,  only,  are  repre- 
sented in  the  foot  mark.  Further  than  this  the  reduction  in  the 
number  of  digits  seems  not  to  have  gone ;  at  least  the  author  is 
unacquainted  with  any  Carboniferous  species  having  a  smaller 
number  of  toe  prints  than  three. 

In  offering  conjectures  about  the  known  animals  which  might 
be  represented  by  these  footmarks,  Sir  William  Dawson,  in  his 
"  Airbreathers,"  compares  H.  Logani  to  Dendrerpeton,  but  in 
his  latter  work,  in  the  Transactions  of  the  Royal  Society  of 
Canada,  he  favors  the  view  that  the  Microsauria,  notably  Hyler- 
peton  and  Hylonomus,  are  the  creatures  which  most  likely  left 
these  footmarks.  These  Sir  William  separates  from  the  Laby- 
rinthodonts,  as  their  teeth  do  not  have  the  involved  foldings  of 
the  enamel  which  Labyrinthodonts  possessed.  Other  writers 
coasider  the  Microsauria  as  a  section  of  this  order.  In  any  case 
the  footprints  of  Hylopus  conform  more  to  those  of  Amphibia 
than  to  those  of  Reptiles. 

Since  writing  the  above,  I  have  received  a  letter  from  Prof, 
(jeo.  T.  Kennedy,  of  King's  College,  Windsor,  N.  S.,  who  has  ex- 
amined the  original  of  Hylopus  Hardingi  in  the  museum  of  that 
college;  and  he  states  positively  that  there  is  no  basis  for  a  fifth 
toe  in  the  print  of  the  fore  foot.  The  slight  protuberence  in  the 
cast  of  that  foot  in  one  of  the  figures,  he  says  merely  represents 
One  of  numerous  little  projections  scattered  over  the  stone,  and 
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is  not  actually  related  to  the  footprint  alongside  of  which  it 
occurs.  This  finally  disposes  of  a  possible  fifth  toe  in  the  impres- 
sion of  the  fore  foot  of  Hylopus,  as  in  neither  H.  Logant  nor 
H.  Hardingi  can  it  be  said  to  exist. 

It  is  true  that  there  is  a  fifth  toe  to  the  footprint  of  Hylopus 
minor,  Dawson,  but  the  heavy  print  of  the  sole  in  this  marking 
does  not  conform  to  the  ideal  of  Dawson's  genus.  On  the 
whole,  we  conclude  that  five  toemarks  of  the  hind  foot  and  four 
of  the  fore  is  the  typical  number  for  Hylopus, 
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ARTICLE  VII. 

PHYSICAL  ASPECT  OF  THE  CAMBRIAN  ROCKS  IN 

EASTERN  CANADA,  WITH  A  CATALOGUE  OF 

THE  ORGANIC  REMAINS  FOUND  IN 

THEM 

Observed  and  desckibed  by  G.  F.  Matthew,  LL.  D.,  F.  R.  S.  G. 


Reid  April  i,  1904. 

About  twelve  years  ago  the  writer  contributed  to  this  Society 
a  "  List  of  the  Fossils  found  in  the  Cambrian  rocks  in  and  near 
St,  John."  Prefixed  to  this  list  was  a  synoptical  view  of  the 
groups  of  Cambrian  strata  in  this  district,  with  statements  of 
their  approximate  thickness;  four  sections  were  given.  See 
Bulletin  X,  page  xv. 

These  sections  form  the  basis  of  the  estimates  of  the  thick- 
ness of  the  Cambrian  rocks  in  the  St.  John  basin,  and  of  the 
nature  of  the  sediments  of  which  the  Cambrian  system  here  is 
composed.  Other  sections,  showing  further  details  of  the  strata 
and  comparing  them  with  Cambrian  rocks  in  other  countries,  will 
be  found  in  the  Transactions  of  the  Royal  Society  of  Canada^ 
Vol.  VIII,  Sec.  iv,  pp.  123-130,  and  Vol.  VII.  Sec.  iv,  p.  142. 

The  range  of  the  several  spedes  of  animals  that  are  found  in 
the  Cambrian  of  this  district  is  shown  in  the  same  Transactions, 
Vol.  V,  Sec.  iv,  p.  161 ;  Vol.  X,  Sec.  iv,  p.  16,  and  a  full  table  of 
the  species  in  Vol.  XI,  Sec.  iv,  pp.  113-119. 

Since  the  list  first  above  referred  to  was  published,  many 
additions  have  been  made  to  the  Cambrian  faunas  of  (his  region,. 
and  studies  have  been  extended  over  a  wider  field,  and  the  time  has 
now  come  when  a  more  general  review  of  the  Cambrian  deposits 
can  be  profitably  made.  The  Atlantic  seaboard  of  America  has  in 
the  meantime  been  the  field  of  study  of  a  number  of  noted  geolo- 
gists, both  those  connected  with  governmental  geolc^ical  surveys, 
and  of  those  who  are  students  from  universities,  as  well  as  of 


;vGoo»^lc 


254  BULLSTIR   UP  THK    KATOBAL    BISTOBT  SOCIBTT. 

Others  who  are  amateurs.  In  this  way  a  considerable  fund  of 
knowledge  has  been  accumulated,  which  helps  to  a  better  under- 
standing of  the  problems  involved  in  the  study  of  the  Cambrian 
rocks. 

For  a  thousand  miles  along  the  Atlantic  coast  of  North 
America  the  Cambrian  sediments  show  a  remarkable  uniformity, 
both  in  the  composition  of  the  materials  that  form  the  strata,  and 
in  the  similarity  of  the  succession  of  members  of  which  these 
stratified  deposits  are  composed. 

The  same  physical  causes  appear  to  have  operated  with  much 
uniformity  throughout  Cambrian  time  along  this  coast  from 
Massachusetts  to  Newfoundland,  giving  rise  to  a  parallel  series 
of  strata  in  all  the  undoubted  Cambrian  districts. 

As  the  following  remarks  are  based  on  the  conditions  in  ex- 
plored Cambrian  areas,  it  may  be  said  that  these  are  five  in 
number,  viz..  Eastern  Massachusetts,  Southern  New  Brunswick, 
the  Southeastern  side  of  Nova  Scotia,  Cape  Breton  Island,  and 
the  peninsula  of  Avalon,  in  Newfoundland.* 

Of  the  Cambrian  age  of  portions  of  the  rocks  that  have  been 
referred  to  this  system  in  Nova  Scotia,  some  doubt  may  be  express- 
ed, for  though  large  areas  in  that  province  have  been  referred  to 
the  Cambrian,  and  have  been  closely  studied  by  capable  geolo- 
g[ists,  no  distinctively  Cambrian  fossils  have  been  found.  And 
the  enormous  thickness  claimed  for  the  quartzites  would  seem  to 
imply  that  their  base  would  have  come  within  the  region  of 
severe  metamorphism.  if  not  of  fusion,  since  their  deposition. 
It  is  far  in  excess  of  the  known  thickness  of  strata  in  the  undoubt- 
ed Cambrian  areas  to  northwest  and  northeast  of  them.  Also  no 
beds  similar  to  the  Basal  Cambrian  as  known  in  the  areas  to  the 
northwest  and  northeast,  have  been  found  at  the  base  of  the  Cam- 
brian in  the  peninsula  of  Nova  Scotia.  It  seems,  therefore,  not 
impossible  that  this  Nova  Scotia  Cambrian  may  include  a  part  or 
the  whole  of  some  more  ancient  system. 

Confining  our  attention  to  the  areas  where  Cambrian  fossils 
have  actually  been  found,  we  note  throughout  this  North  Atlantic 
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region  the  prevalence  of  volcanic  deposits,  or  of  red  and  green 
mud  beds,  in  the  initial  period  of  Cambrian  time.  If  the  former 
are  not  actual  lava  flows,  or  the  cores  of  old  volcanic  cones  and 
ridges,  they  are  the  compacted  ashes,  mud  and  stones  from  such 
a  source. 

Resting  on  these  volcanic  deposits,  though  sometimes  inter- 
calated with  them,  are  beds  of  sand  and  mud  that  easily  show 
their  relation  to  such  a  source  as  the  volcano,  by  the  fact  that 
this  sand  consists  largely  of  feldsphatic  particles,  while  tlie  mud 
beds  are  pale  green,  or  red  accumulations  of  volcanic  dust,  that 
have  fallen  into  or  been  swept  into  the  sea.  Hence  it  would 
appear  that  while  the  first  volcanic  eruptions  occurred  over  land 
surfaces,  the  land  soon  sank,  and  the  later  ones  were  thrown 
into  the  sea.  It  is  in  the  levigated  volcanic  material  thus  thrown 
into  the  sea,  or  swept  into  it  by  rivers,  that  we  meet  with  the 
earliest  organic  remains  of  the  Cambrian  time.  These  levigatec" 
deposits  are  chiefly  in  the  Etcheminian  terrane,  and  contain 
a  very  ancient  group  of  Cambrian  organisms.  They  also 
exhibit  a  cycle  of  deposits  corresponding  lo  that  of  the  St.  John 
terrane  above  them,  for  they  have  in  the  middle  coarse  sandy 
sediments,  that  separate  two  groups  consisting  largely  of  mud- 
beds  ;  of  these  the  lower  has  conglomerates  and  sandstones  inter- 
calated, while  the  upper  are  found  to  contain  flaggy  sandstones. 

The  principal  sandstones,  however,  are  in  the  middle  member, 
which  is  comparatively  barren  of  fossils,  but  contains  much  dif- 
fused hematite,  giving  the  rock  a  markedly  red  color.  These 
bsds  also,  like  those  of  the  corresponding  stage  of  the  St.  John 
terrane,  frequently  show  ripple-marked  layers  replete  with  worm 
burrows,  worm  trails,  and  othfer  marks  of  a  shallow-water  origin. 

The  oscillations  of  land  and  sea  in  this  earlier  part  of  Cam- 
brian time  in  the  areas  of  Southern  New  Brunswick  and  Cape 
Bretcm  exhibit  the  following  succession  of  conditions ; 
ist.— An  emerged  region  thai  became  loaded  with  volcanic  deposii>— lava, 

ashes  and  scoria. 
and. — A  sinking  of  the  earlh's  crust,  so  thai  later  ejections  were  i:;.>i  into 
the  sea,  and  the   wash   from  the  still  emerged  surfaces  added  to 
■he  accumulating  deposit. 
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3rd. — A  moderate  elevation  of  the  crust  bringing  the  affected  area  near 
the  sea  level. 

4th,— Renewal  of  the  subsidence,  with  prevalence  of  more  tranquil  con- 
ditions than  in  the  second  stage,  and  a  longer  continuance  of  these 


This  period  closes  Etcheminian  time,  and  there  is  a  break, 
more  or  less  distinctly  marked  between  it  and  the  later  Cambrian. 
In  New  Brunswick  there  is  a  sandstone  or  a  quartzite  at  the 
beginning  of  the  latter,  with  a  decided  change  in  the  color  and 
aspect  of  the  sediments,  and  in  Cape  Breton  a  conglomerate 
marks  the  transition  to  the  later  lerrane.  In  Newfoundland  the 
conglomerate  base  is  more  faintly  marked  in  the  west  (Smith 
Sound),  but  sufficiently  distinct  in  the  east  (Conception  Bay). 
The  reverse  conditions  of  surface  distribution  prevail  in  Massa- 
chusetts, where  fine  sediments  are  found  in  the  eastern  part 
(  Boston  )  but  conglomerates  are  found  on  the  west  side  of  the 
area  (  Attleboro', )  As  previously  remarked,  the  Etcheminian 
terrane  has  not  been  found  on  the  mainland  of  Nova  Scotta, 
where  gray  quartzites  appear  to  be  the  oldest  sediments 

In  the  outer  areas  of  the  Cambrian  rocks  of-  the  Atlantic 
coast  the  Etcheminian  terrane  is  easily  traced  by  the  prevailing 
red  color,  as  well  as  by  its  fossils.  In  this  outer-zone  fine  slates. 
prevail,  and  there  are  beds  of  limestone  as  may  be  seen  in  the 
Massachusetts  and  Newfoundland  areas.  In  the  inner  zone 
(New  Brunswick  and  Cape  Breton)  the  sediments  are  coarser 
and  limestones  are  wanting :  it  is  in  this  inner  zone  that  a  middle 
member  of  sandstones  and  flags  is  most  distinctly  marked. 

The  organic  remains  of  this  middle  member  are  similar  to 
those  of  the  lower  sediments,  so  that  the  Etcheminian  rocks  have 
only  two  faunas,  an  upper  and  a  lower.  The  volcanic  rocks 
bsneath  them  have  yield  a  scanty  fauna,  which  may  not  be  more- 
than  a  sub-fauna  of  the  Lower  Etcheminian.  More  material  is 
required  to  determine  the  importance  of  this  fauna. 

So  far  as  the  St.  John  terrane  is  concerned,  il  is  clear  that  the 
basins  we  have  now  are  but  fragments  of  deposits  that  have  been 
spread  over  large  areas  of  the  Atlantic  coast,  and  there  may  be 
extensive  tracts  occupied  by  slates  and  flags  so  far  metamorphosed 
that  Cambrian  fossils  cannot  be  recognized.     The  materials  which 
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makt  up  the  flags  and  slates  of  the  J(^iannian  division  (see  be- 
low) glisten  with  water-born  particles  o(  mica,  the  sands  are  of 
imiform  texture,  and  there  are  no  traces  of  shore  lines,  though 
shallow  water  beds  abound. 

Also  the  Bretonian  division,  with  its  fine  grained  dark  gray 
mud  beds  holding  graptolites,  and  the  perfect  preservation  of  its 
delicate  org3nisms,  indicate  the  presence  of  a  water-cushion  of  con- 
siderable depth  above  its  muds,  when  these  were  being  deposited,  a 
cushion  which  we  can  hardly  think  was  less  than  i,ooo  feet  deep. 
But  a  sea  of  this  depth  would  have  covered  a  wide  area  along 
the  Atlantic  coast,  and  we  therefore  infer  that  the  known  basins, 
of  Cambrian  rock  are  but  small  fragments  of  the  wide  spread 
mantle  of  sediments  that  covered  this  region  at  the  beginning  of 
Ordovician  Time. 

The  group  of  organic  remains  of  the  outer  zone  of  the 
Etcheminian  rocks  appears  to  differ  widely  from  that  of  the 
inner.  This  may  be  because  they  do  not  come  from  the  same 
time-horizon ;  but  it  seems  more  likely  to  be  due  to  some  physical 
cause,  either  difference  in  the  depth  of  the  sea  in  the  two  zcmes, 
or  paucity  or  abundance  of  sediment  in  the  waters,  or  difference 
of  temperature  of  the  sea  water  in  the  two  zones.  Whatever  the 
cause,  Olenelloid  trilobites  have  not  been  recognized  in  the  strata 
of  the  inner  zone,  while  they  are  characteristic  of  the  faunas,  of 
the  outer  zone. 

In   the   following   catalogue   the   several   districts  where  the 
fossils  described  in  it  were  found  are  indicated  by  letters  in  the- 
fourth  column,  viz.: 
A  is  eastern    Massachusetts   (Boston    to   Attleboro'j.      No    fossils    from. 

this  are  mentioned,  because  the  author's  work  did  not  extend  there. 
B  is  Miuthern  New  Brunswick.     The    numbers    ioUowing    ittdicate  the 

basin  of  this  area  where  the  fossil  was  found,  niinibered  from  N.  W. 

to  S.  E.    These  basins  once   united,  have  been  separated  by  crustal 

movements  and  great  denudation. 
C  is  the  peninsula  of  Nova  Scotia,     No  characteristic   fossils  are  known 

from  this  area. 
D  IS  Cape  Breton.    The  basins  of  Cambrian  rocks  are  indicated  as  those 

of  New  Brunswick  by  numbers. 
£  is  the  area  of  Avalon  in   Newfoundland.     The  more  importaiU  basins 

are  indicated  by  numbers. 
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N  is  the  St.  Lawrence  valley  area,  from  which  a  few  fossils  are  n^ned. 
'W  is  the  Cambrian  area  of  Mt.  Stephen,  in  the  Canadian  Rocky  Mountains. 
The  date  of  publication  of  the  several  species  and  varieties 
is  indicated  in  the  first  column. 

In  order  to  make  this  catalogue  more  useful  for  reference,  and 
so  that  it  may  serve  as  an  index  to  the  author's  papers,  the  names 
of  the  species,  etc.,  are  arranged  alphabetically  in  the  several 
classes,  and  the  place  of  publication  is  shown  in  brief,  thus: 
R.  S.:^ Transactions  of  the  Royal  Society  of  Canada. 
S.  R.=^  Report  on  the  Cambrian  Rocks  of  Cape  Breton,  Geological  Survey 

of  Canada,  1903. 
N   B.^  Bulletin  of  the  Natural   History   Society  of  New   Brunswick. 
N.  Y,:=  Transactions  of  the  New  York  Academy  of  Sciences. 
C.  R.=  Canadian  Record  of  Science,  Montreal. 
A-:a.d.  Geol.^  Acadian  Geology,  Sir  J.  W.  Dawson. 
Pal.  Foss.^  Palieozoic  Fossils  of  E.  Billings. 
A.  J.  S.=^  American  Journal  of  Science  and  Arts. 
Pal.  N.  Y.=  Paleontology  of  New  York.  Jas.  Hail. 
•Quar.  Jour.  Geol.  Soc.^  Quarterly  Journal  of  the  Geological  Society  of 

London. 
Geol.   Mag.=  Geological   Magazine,   London. 

.U.  S.  Geol.  Survey  =  Bulletin  of  the  U.  States  Geological  Survey. 
U.  S.  Nat.  Mus.--  Bulletin  of  U.  .States  National  Museum. 
Can.  Nat.=  Canadian  Naturalist,  Montreal. 

■Geol.  Verm.  ^  Report  on  Geological  Survey  of  Vermont,     Adams. 
.\m.  Geol.^  American  Geologist,  Minneapolis. 
Paljeon.  Scan.^  Palasontologica  Scandinavica,  N.  Angelin. 

The  last  column  of  the  list  show's  the  faunas  and  sub-faunas 
that  have  been  recognized  in  the  Cambrian  terranes  in  the  Mari- 
time Provinces  of  Canada,  beginning  with  the  oldest.     The  fol- 
lowing symbols  ^fc  used ; 
Co.— CoLDBBOOK    Tebbane.      This  consists   moslly,    sometimes  entirely   of 

volcanic  flows  and  ejectameiila,  though  in  Cape  Breton  there  are 

some  shales  and  conglomerates. 
,E. — Etcheminian   Tehbame.     (Basal   Cambrian). 
E.  I, — Lower  Etcheminian  red  and  gray  shales,  etc. 
E.  3. — Lower    Etcheminian   red   sandstoties.    This  and  E.  1    contain    the 

Lotver  Etcheminian  Fauna   (Holasaphus  Fauna). 
E.  3. — Upper  Etcheminian  red  and  gray  shales,  etc.    This  has  the  Upper 

Etcheminian  Fauna  (Holmia  Fauna). 
C— The  St.  John  Terrane.     (Mostly  Cambrian,  but  the  uppermost  beds 

are  Ordovician). 
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FHTBtOAL  ABPROT   OF   CAMBRIAN   BOCKB   IN    EABTBBN   CANADA.     369' 

C  I. — The  Acadian  ZHvition.  has  two  faunas. 

C.  la. — A  white-gray  quandte  (no  fossils). 

C.  l6. — Greenish  gray  shales  and  sandstonem  (Protolenus  Fauna). 

C.  I  CI.— Gray  shales   (Paradoxides  lamellatus  sub-fauna). 

C.  I  C2. — Gray  shales   <P. eteminicus  sub-fauna), 

C.  id. — Dark  gray  shales   (P. abenacus  sub-fauna). 

C.  I  lA. — Dark  gra^  shales  and  limestone  lentiles  jDorypyge  sub-fauna). 
C.  2. — Johannian  Division,  has  one  or  more  faunas. 

C.  la  &  b. — Gray  quartrites,  flags  and  slates  (Upper  Paradoxides  Fauna). 
C  2C. — &ay  flags  and  slates  (Place  of  Oleous  Fauna). 
C.  3. — Bretonian  Division,  has  faur.  faunas. 
C  30.— Dark  gray  slates,  some  flags   (Parabolina  FaunaT- 
C.  3*.— Dark  gray  slates,  limestone   lentiles  and  seams  (Peltura  Fauna). 
C.  3«. — Dark  gray  and  black  slates  (DJctyonema  Fauna). 
—Dark  gray  and  black  slates  ( Telragraptus  Fauna). 
'.  3«. — Gray    flaggy    sandstones    (Fauna   of   small   brachiopods,   not    dis- 
tinctive) , 

It  should  be  explamed  mat  the  relative  position  of  one  of  ttiese  _J 

assises  is  determined  by  the  palaiontology  and  not  supported  by 
the  stratigraphy.  In  the  St.  John  basin  (B3  of  the  locality  Column). 
Paradoxidei  abenacus  is  clearly  subordinate  to  (  underlies  )  P. 
eieminicus.  But  in  Sweden  the  position  of  the  representative 
species  is  reversed,  for  P.Tessini  there  is  below  P.  exsulens.  In 
the  Keniiebecasis  basin  (Ba)  at  Hastings'  Cove,  the  P.  eUminicus 
fauna  is  wanting  and  the  P.  abeuacus  rests  on  an  assise  having  a 
peculiar  grouping  of  species  (  Dorypyge  sub-fauna  ), which  con- 
tains genera  of  a  higher  range  in  Sweden  and  North  America  than 
P.  Tessini  and  P.  abenacus..  The  latter  form  of  trilobite  is  usually 
found  in  dark  graj-  or  black  shales,  and  it  seems  likely  that  habitat 
has  much  to  do  with  its  perplexing  relation  to  other  species  and 
genera.  It  lived  in  deep  and  quiet  waters,  while  the  exsulens- 
eteminicus  type  preferred  shallower  water  in  which  species  with 
calcareous  tests  and  shells  were  common. 

The  Dorjpyge  sub-fauna,  also  preferred  shore  or  shallow- 
water  conditions.  These  prevailed  on  the  border  of  the  Kenne- 
bacasis   basin    (B2)   until   a   sinking  of  the  land  brought  in  a 

Eurely  P.  abenacus  fauna.    This  fauna  is  included  under  the  sym  ■  ' 

)1  of  Cid2  given  above,  while  Cid  is  the  P.  abenacus  fauna  of 
the  St.  John  basin. 

Another  fauna  of  doubtful  position  is  that  marked  C3e,  which 
is  placed  as  the  highest  fauna,  because  both  at  the  east  and  west  , 

end  of  the  St.  John  basin  it  is  in  the  highest  visible  bads,  of  the  St.  OJ^Aj^jt 
John  terrane ;  hence  it  is  thought  that  this  fauna  is  of  later  origin  ^^*"*- 

than  the  others,  1 
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■260  BDLLBTIIt   OF  THE  RATUBAL   HtBTOBT   MGIBTT. 

•Cat«Io<m  •!  SpeclH,  uA  TtilatlM  at  Orgote  mula*  loud  ti  ika  CsKbriu 

twnuMt  o!  lh«  Alliirtle  protlKH  af  CunUa,  Ac.,  ducribed  ta  tlu 

wrttafi  pifelluttoH,  alpkKkfUcaUj  unulal. 


Ymi       Generic  and  Specific  Nune  Pl>ce  ot  PubUcatton        Localltr  HorlBm 

Algak. 

Bythotrephis.  Hall. 
89    B. antiqua,   Brong. R.  S.  VII,  144.  V,  1-3,     B.3       E.  I. 

Hydrocytium. 

89    H. (?)  siculum, R.   S.   VII,    146,   VI.  2,     B.  3        C.16. 

89    Microphycus,   genus,    ..    ..R.  S.  VII,  146, 

89    M. catenatus. R.  S.  VII,  146,  V.  60,  6,     R  3       C.  16. 

Oldhamia,  Forbes. 

O. sp. Can.  Rec, B. !.  3    C.  1, 6,  e^. 

Palseochorda,   McCoy. 

89  .p. setacea, R.  S.  VII,  US.  VI,  lo-g.     B.  3       E.  i. 

89    Phycoidella,  gen., R.  S.  VII.  144, 

89    P. siichidifera, R.  S.  VII.  144,  V,  so-rf.     B.  3       E.  i. 

Protozoa. 

Globigerina,  d'Orb.  . 

■9S    G. cambrica, N.  Y.  XIV,  ill,  I,  sa-e,  B.  3       C.  162. 

G. didyma, "        "  "  7a,  b.  B.  3 

G. grandis, "         "  "6,  B.  3  " 

G. ( ?)  turrita, "       "  "    8a,  6.  B.  3 

89    Monadiies,   gen R.  S.  VII,  U7, 

89    M- globulosus, R.  S.  VII,  i^,  VII,  10-&  B.  I        E.i. 

89    M. pyriformis, "       "       "       20-&,  B.  I  " 

89    M. uTceiformia,    "       "       "3,  B.  I  " 

8g    Radiolarites.  gen. R.  S.  VII.  148. 

89    R. ovalis R.  S.  VII,  148,  Vm,  4,  B.  i        E.  i. 

Orbulina.  d'Orb. 

95    O. (?)  ingens N.  Y,  XIV,  iio,  I,  4,..  B.3        C.  tba. 

"     O. intermedia N.  Y.  XIV,  110,  I,  3,  ..  B.3       C.  162. 

"     O. { ?)  ovalis "       "  "        2,   , .  B.  3 

"     O. c  f.  universa,  Lam.,  N.  Y.  XIV,  109,  I,  1.  . .  B.  3 


Archxocyathus,  Billings. 

85    A. (?)  pavonoides,  ....R.  S.  Ill,  29,  V,  la-d,      B.3 

Astrocladia,  Zittel. 

89    A. (?)   elegans, R.   S.  VII.   149.  VII,  7,     B.I 

"     A. (?)    elongata,    ..    ..R.  S.  VII,  149.  VII.  6,    B.  I 

"     A. (?)  virguloides.  ....R.S.  VII,  149,  VII,  Sa-c     B.3 

89    Dichoplectella,  gen. R.  S.  VII.  149, 

89    D. irregalaris.  . .  . .  . .  R.  S.  VII,  149,  VII.  90-6     B.  1 
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Qenertc  and  Speolflc  Nune  Pltue  of  PubllratJon        Locality        Horinin 

lyalostelia,  Zittel. 


.  R.  S.  VII,  150,  VII,  10, 
'.R.  S.  VII.  148.  VII.  so-fc 


.R.  S.  in.  30,  V.  2.. 
,.R.  S.  Ill,  30.  V.  3,. 
.N.  Y.  XIV,  113,  ..  . 


— ( ?)   retroflexus, 

Brogg  ? 

—  spinosus 


C3f. 
C.3b. 


Callograptus,  Hall. 

95    C. sp., N.  Y.  XIV,  371,  aa-6,  B.3       C.3C. 

.   . .  R.  S.  X.  W B.  3       C.  3rf- 

....  N.Y.  XI V,  265,  XLVIII, 

la-rf. B.3    C.3C. 

C.jd. 

(gi)    "D.li:^  Lo^nirHali R.  S.  X,  97 B.3.        C,  3^. 

Dictyoncma,  Hall. 

<92)     D. delicatuluin,  Dn.     R.  S.  X,  96 B.  3       C.  vi. 

D. flabelliforme,  Eich.. 

91  V.  Acadicum, R.  S.  IX,  34,  III,  i,  2, 

3a.  b,  B,3        Cie. 

V.  confertum,  Brogg.  . .     "       "      36, B.  3       C  s^.  c- 

V.  Norvcgicum,  Kjer...     "       "      37 B.3        C.jr. 

(92)     D. quadrangulare,  Hall     "        X,  g6, B.  3        C.  3d. 

Didjrmograptus,  MtCoj,  . . 

(92)     D. indentus,  Hall,..  ..R.  S.  X.  91), B.3 

■'       D. nitidu»,  Hall R.  S.  X.  98, B.3 

■■      D. patulus,  Hall R.  S.  X,  98, B.3 

"       D. narrow,   threadlike,  R.  S.  X   98, B.  3            " 

"       D. {  ?)  sp.  -very  narrow,  R.  S.  X.  98, B.  3            " 

85    Protograptus,  gen. R.  S.  Ill,  31. 

85    P. alatns, R.  S.  Ill,  32,  V,  6,  ... .  B.  3       C.  irf. 

3        C.  3d. 
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BULLETIN   OK-  THK   NATUBAL 


Yaer       Generlo  and  Spedflc  Nnme           Place  of  l>ublioatloii  LocaJltr        HoriEon 

Tetragraptus,  Salter. 

{92)     T. quad  rib  ranchiatus, 

Hall. R.  S.  X,  98, B.  3        C.  3rf. 

ECHINODCRMATA. 

93    Crinoid? R.  S,  XI,  87,  XVI.  i,  ..  B.3        C.  162. 

Eocystites,  Billings. 

68    E. primaevus,  Bill Acad.  Geol..,  64.1,  f.  220,  B.  3        C.  i(i.  2, 

Platysolenites,  Pander, 

(89)     p. amiquissimus,  Eich.  R.  S.  VII,  150,  VII.  110-t  B.3        £.30- 

(98)    Trochocystites,  Barr?..    .  .R.  S,  2nd,  IV.  128.  . .. .  B.3        C  163 

Br  AC  H 10  POD  A. 

Acrothele,  Linnarsson.  ' 

02    A. abavia, N.  B.,  IV,  398,  XVo-rf. 

100,    IV,   3a,d.   4a,b,.  D.I        E.yi-e. 

99    A. avia N.B.  IV.  2oa.  Ill,  la-A, 

396.    XVI,    la-f.    20,6.  D.I         E.3d-e. 

02  m.  puieis, N.  B.  IV,  398,  XV.  50,6, 

100.    IV,    50,6 D.I        E.3d. 

68    A. Matthewi,  Hartt,  ..  Acad.   Geol..  6+4.   f.^21, 

R.  S.  III.  .19,  V,  IS,  15a.  D.  I        C.  ie,d. 

95              m.  cosiata, N.   Y.   XIV,   128,   V,  9.  ft  3        C.  163-5. 

85              m.  lata R.  S.  Ill,  V    17.  17a.  ..  B.3        C 16. 

97              m.  multicostala,..    ..R.  S.  2nd,  III,  168,  B.2        C.  irf . 

85                m.  prima, R.  S.  Ill,  41.   v"    16,  160.  B.3         C.ib. 

02    A. proles N.  B,  IV.  400,  XVI,  3J-*  D.  1         E.  3^. 

or     Acrothyra,         gen., N.   B.    IV,   303,   /.  1-5, 

85    A. (?)  inflata, R.  S.  Ill,  33.  V,  7,  70,. .  D.  I        C.id. 

V.  ovalis R.    S.   2nd,   IV,   127,   V, 

Aa-c, D.  I         C 161. 

02     A. proavia N.    B.    IV,   386,   XIV, 

2a-g,  30-/ D.  I         E.  3d,  *.. 

92  m.  crassa, N    B.  IV,  189,  XIV. sn-c  D.I         E.3*. 

02              m.  prima N.  B.  IV,  389,  XIV.  40-/  D.  I        E.  3"- 

02    .V signata N.  B.  IV.  381,  XIII.20-e  D.  i        E,  16. 

02              m,  oru, N.  B.  IV,  38s,  XIII,  40-/  D.  I        £.2C, 

02                m.  prima. N.  B.  IV,  382,  XIII,  la-g  D.I         Co. 

02              m.  sera N.  B.  IV,  iS-),  XIII,  3a-f  D.  I        E.  ic. 

02              m,  tarda, N.  B.  IV,  384.  XVI,  la-d  D.  I        E.  if,  A 

.■\crotreta.  Kiilorga, 

85    A. Baileyi R.  S.  III.  36.  V,  13, 130-c  B.  i        C.  ic2. 

02    A. bisecta N.  B.  IV,  275,  V,  sa-g;  B.3       C.y. 

394.S.  R.XVI,2a-e.  ..  D.i        C.3C. 

(gs)     A. gemma,  Bill?..    . -Pal.  Foss.  I,  216,  20i,j-A 

N.  Y.  XIV,  126.  ..  ..  B.3       Ci&i. 

93  A. gemmula R.  S.  XI,  87,  XVI.  2a-rf.  B.3        Cr&2.3. 

02    A.- —  papiilata N.  B.  IV.  390.  XV,  20-/.  D.  i        E.  id. 

02              V.  lata, N.  B.  IV,  391,  XV,  za-c.  D.  I        E.  id. 
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Year        Oenerlc  and  SpeclDc  Name  Place  of  Publication 


m.  prima N.  B.  IV,  391,  XV,  i«-f.        D.  i        Ca 

-  proaTJa, N.  B,  IV,  203.  HI,  sa-f        D,  i        E.v. 

-  sipo, N.  B.  IV.  406,  XVIII  D.I        Cjd. 


..R.  S.  2nd,  1. 266.  II,  lo-e;        D.  i        E.2(a?) 
S.  R.  148.  X,  20-*,.... 

91  Botsfordia,  s.  gen. R,  S.  IX,  63. 

89    B. pulchra I*.  S.  VII,  151,  VIIl. 

la-M,  la-c, B.  I        C.  16. 

R.  S.  XI,  90,  XVI,  3a-b. 
Camarella,    Billings. 

92  C. parva.  Bill? R.  S.  X.  103.  VII.  90,6.         B.3         C.  30. 

DElmanella.  see  Orthis. 

93  Discinopsis,   gen., 
85    D.-—    Giilielmi.    , 

03     Eoobolus,  s.  gen. R.   S.   13S. 

03    E. equiputeis R.  S.  139.  VIII.  20-<,. . 

■■     E. discus, R.  S.  i.A  VIIl.  3a-d... 

"     E. triparilts R.  S.  136.  VlII,  40-tf; 
i    XI,  10.  6 

Helerorthis,   see   Ontiis. 
Kiitorgina,   Billings. 

99    K. eranulata N.   B.  IV,   189,  I.  la-d. 

85     KL—    Utoiirensis R.  S.  HI,  42.  V,  18,  l8o"f 

85    K. (?)   pterineoides.   . .  R.  S.  Ill,  4A  V,  19. 

-     "         -   (?)   sp., R.  S.  2nd.  IV.  136. 


,N.  B.  IV,  200,  11,  la-f. 

D.I 

E.3d. 

,S.  R,  log,  VI,  ia-c 

D.  I 

E.2(<. 

E.ic„ 

.  S.  R.  189.  XI.  70-? 

D.  2 

,R.  S.  IX,  41.  XII,  80-c- 

B.3 

C.3C- 

R.  S.  Ill,  34.  V.  8,  80,6. 

B.1 

C.i4. 

,S.  R,  192. 

C.  3rf. 

,R.  S.  XI,  91.  XVI,  7a-e- 

B.3 

Leptobohis,   Hall, 

99    L. atavns, 

03  m.  tritavns, 

99    L, collicia, 

03     L.—   fliimenis,    ..     .. 

91    L. gemmuliis,  . .    . . 

85    L. lingiiloides 

02  cf.  linguloides 

L, grandis 

98    L. (?)    cf.    Lingirfella 

granvilknsis.  Wale R.  S.  2nd,  IV,  138 

Lingulelta.  Salter. 

(gj)    L. Billinitsiana,  Whit.,  R.  S.  IV,  151. 

L. cf.  Billingsiana,  .   .,R.  S.  XI,  93,  XVI,  6a.b. 

(95)     L. (?)    cslata.    Hall,.,  Pal.  N.Y.    I,29oLXXIX, 

9^-( 

00    L. concinna. N.  B.  IV.  273,  V.  30-A. 

02    L. cf.  Davidis.  McCoy.. N.  B.  IV,  407, 

85    L. Dawsoni R.  S.  Ill,  33,  V.  go-rf... 
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BDLI.BTI1I   OF  THB   MATORAL   HWTOBT  BOCIITY. 

snerlc  and  flpeclDc  Nnroe            Place  of  l>ubllcaUon 

I>K«1lly 

Horiioii 

-   Howleyi R.  S.  and,  I.  239.  I.  ja,  6. 

E.3 

C.2C. 

-  lavis, R.  S.  IX.  39.  XII.  4C.b. 

B.3 

C.3a- 

-  ten N.  B.  IV.  274.  V.  20,  b. 

€.3". 

-  lepis, N.  B.  IV.  4o8. 

D.  1 

-  longovalis S,  R.  123.  VII,  30-/,  -■ 

D.I 

Co. 

cf.    longovalis R.  S.  75.  VII,  2 

D.I 

C.  30-d. 

-  Nicholaoni,  Call?     Quar.  Jour.  Geol.  Soc. 

xxxiii.  657, 

R.  S.  XI,  IIS, 

-  radula, R.   S.  VIII,   147.  XV, 

-  Selwyni, R.  S.  2nd,  I.  255, 1.  10,  b 

S.  R.  VII.  la-c.  ..  . 

-  tuitiida, N.  B.  IV,  200,  I,  sa-c.. 

7a.  b,  Sa-c 

-  sp R.  S.  2nd.  IV,  136.  ... 


Lingiilepis,   Hall. 

V.   robusta.    . .    . .    ..S.  R.  131.'  .".".' ."'. ..'...  D.  i  E.  id.   ' 

L. longinervis, S.  R.  13.1.  VII.  6a-g.  D.  i  E.afc. 

L. Martinensis R.  S.  VII,  !■;■;,  VIII,  4.  B.3  C.16. 

L. pumila S.  R.  75.  VII.  50.6.  ..  D.  i  Co. 

L. Roberli, R.  S.  2nd.  I,  256.  I.  2a.&.  D.I  E.2(o?) 

L. Starri, R.   S.   VllI,   146,   XV, 

50-c.  6a-b B.3  C.2(>. 

m.  exigua, S.  R.  197,  XIV.  la-d.  ..  D.2  C.3o. 

V.  minor. R,  S.  IX,  s8.  XII.  50.&.  B.  2  C.2(f'?> 

L var, S.  R.  193.  XIV,  20-c,  . .  Da  C.  26. 

. . . .  R.  S.  and.  I,  260.  . .   . . 

,...R.  S-and.I,  261.  i:  jo,f>.  E.3  C.2C. 

..R.  S.  and,  I,  262,  l.ic.d.  E.3  C.ac. 

Linnarssonia,  Walcott. 

(91)    L. Belli,  Dav. R.  S,  IX,  42,  XII.  7a-e; 

S.  R.  209.  XVT.  3a-e.  B.3  C.  ,ir. 

97  m.  magna.    R.S.  2iid.IIl,  i69,I.fl.&,  B.  2  C.id. 

(8s)     L, misera.   Bill.,   ..    ..R.   S.   Ill,  35,   V,   12, 


. .  .\cad.  G«ol..  644. 

R.  S.  III.  35.  V.  II.  iio-f  B.3  C.  ic. 

N.  Y.  XIV,  I2S.  V.  la-c.  B.3  C.ibs. 

..R.  S,  ix,  +4,  XII,  6a-rf.  B.3  C.3C. 


Obolella.  Billings 

(99)     O. atlaniica.  Wale,  ..R.  S.  and    V,  70,   . 

O. cf.  chrotnatica,  Bill.X.  B.  IV,  189.  I. 

O. gemmula,  see 

Leptobolus. 
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CATALOOUE   OV  CAMBRIAN  SPKCIES. 


Generic  and  Specific  Noi 


Place  or  PabUcaUon 


Local  [tr       Horiion 


N.   Y.   XIV,   I2S.  II 


-  sp..    .. 
■  sp-.   .. 


0.- 

Obolus,  Eichwald. 

O. (?)  major,  . 

O. pristimis,    . 

O. pulcher.  see 

Botsfordia. 

O. torrentia, S.  R.  76,  VIII,  I,  . .   .. 

O. refulgens,  see 

Mouobolina. 

O. sp S.  R.  209 

Orthis,  Oalman. 

O. Carausii,  Hicks?..  R.  S.  X,  102.  VII.  7a. b. 

O, ( Dalmanella?)  Klectra 

Bill,, 

V.  iKvis R.  S.  X.  100. 

V.  major R.  S.  X,  100,  VTl,  30-1:. 

O, Euryone.  Bill?   ....R.   S.   X,   lol,   VII,  5... 

O. lenlicularis,   Wahl, 

V.   atrypoides R.  S.  IX,  48,  XII.  no,  6. 

V.    lyncioides R.  S,  IX,  49.  XII.  loa-c. 

!.   strophomenoides,    R.  S.  IX,  49,  XII,  12a,  6. 
O. (Heierorthis?) 

XlenapisE,   Hicks. 

V.   Acadica, R.  S.  X.   loi,  VII.  ba.h. 

O. onhamboniles.  Pand.R.   S.   X.    101,   VII.  4,.. 

O. sp.. N.  Y.  XIV,  128,  V,  10. 


.  R.  S.  IX,  49,  XII,  iTfi'C. 

..N.  B.  IV,  201. 

.   .v.   B.   IV,   2tM,   II,   -ia-i. 

..S.  R.   144.  X,  la-f 

146,   VII,   40.6... 


P.——  lens 

V.  longns, 

Protorthis.  Hall  &  Oarke. 
P. Billingsi,    Hartt.    . 


S.  R. 


,  Geol.,  644  i.  22,1 ; 

K.  S.  111,43. 

P. Qiiacoensis. R.  S.  Ill,  4,1.  V.  20.  2M-C 

Prolosiphon,   gen.  described  Geol.   Mag.,  4tli.   IV.  68, 


C.3d. 
C.W. 

C.I. 

C.3fi- 


C.3d. 
C.  ifci. 


<98)     P. Kempanum,    . 

Schizambon,  Walcott. 
00    S. priscus, 

95     Sphserobolu.i,   gen.,    .. 


.  .N.  B.  IV,  227.  V,  ifi-d. 
S.  R.   187,  XI.  60-rf,  ,. 
..R.  S.  2nd.  I,  263. 


;vGoo»^lc 


BULLVnil   or   THB   RATDKAL   BIVTOKT  SOGIITT. 


Ocnerlc  snd  Spodflc  Name 


Plsofi  of  FubUcatlon 


LooftUtr       HMlun 


(95) 

92 

. .  Pal.  Foss.  II,  pt.  I,  66, 

E.3 
B.3 

Strophomena,   Hall, 

S. aUva 

36a-c, 

R.  S.  2nd,  I,  263,  I.  5<«-c- 

..R.  S.  X,  102.  VII.  80V. 

9J 
9.1 

T. insigtiis 

.,C.  R,  Jan. '93.  276.  la-rf. 
.  .R.  S.  XI.  88.  XVI.  ifi-d. 

B.3 

C.li.3-4. 

00 

Westonia.   s.   gen..  Wale. 
W. Escasoni 

LAMELUBBAOrHTATA, 

..N.  a  IV,  270.  V.   la-i. 

D.i 

C.3t. 

99 

Modiolopsis.   Hall. 

M. cf.  Bolvensis.  Hkks.N.  B,   IV.  408. 

M. thecoides, N.  B.  IV.  191,  I.  ya-c. 

D.I 
E.  . 

£r 

PTEItOPODA. 

^ 

Crewis.   Rank. 

C corrugata 

C. miiiHtE. 

..R.  S.  X,  los.  VII.  I2a-b. 
..R.  S.  X,  los.  Vll.ufl-e. 

l\ 

%.i 

9' 

Slyliola  LeSueur. 

..R.  S.  X.  104.  VIT.  loa.b. 

B.3 

Cji- 

o. 

Bellerophoii.    Mnntfort. 
B. Bretfmcn^is.     .  , 

B. insulx 

B.—   semisc»lpti.-s    .. 

.  ,N.    B,    IV.  409.   XVIII, 
4a.rf 

D.I 

D.I 
D.I 

Cto. 

OJ 

..N.  R.  IV,  409.  XVIII,  3 
..N.  B.  IV.  410.  XVIII,  5 

fU 

Harttia,  Walcoit. 

H. Matlhewi.   Wale. 

.  .U-   S-   Geol,    Siirv.   Bui.. 
'9.    t,   6, 

B3 

C.  ir. 

f99) 

Parmophorella,   s.    (jen.,. . 

P, Acadica,   Hartt, 

P.—  panpera.  Bill,  sp.. 

..R.  S.  m.  59 

..Acad.   Geol.   644*  ^  222. 
.  .N.  B.  IV,  190. 

B.3 
E.  I 

C.  ifi,  2. 
£3- 

90 

99 
99 

Platyccras.    Conrad. 

P. apertiim 

P. cymhula 

P. radialiim.    .  .    . . 

..R,  s.  vni.  132.  XI. 

v-d 

..N.   B  .IV,   191,  I.  60-b. 
..N.   B.  IV,  191.  I,  Sfl.b. 
..N,  B.  IV,  191.  I.  V.b. 

.  .N-  Y.  XIV.   i.ii 

.  .R.  S.  XI,  94.  XVI,  8a,  &, 
N.  Y.  XIV.  1,11,  VI.  6a-<: 

E.  I 
E.  1 

B.3 

If 

C-ifr,  2,: 

99 

95 
95 

Pclagiella.  gen 

P.^ atlanloides 

99 
99 

Randomia.    gen 

R. A»ror» 

..N.  B  IV.  19a 

.  .N.  B.  IV.  190.  I.  30-c 

D.i 

E.3. 

47 
98 

RaphiMoma.  Hall,  .... 
R. (?)   Kelliensis,  ,. 

!>.  S.  2nd.  V,  70.  Ill, 

jvGopi^lc 


OAULOOOK  or  CAMBRIAN   SPKCIKS. 


Qenerlo  and  Speclflc  Name 


Place  of  l>ubllcsUon 


Scenella.   Billings. 

S. ef,  reticulata.  Bill  . .  N.  B.  IV,  190, 

S. ef.  retusa.  Foord.  . .  N.  B.  IV,  190, 


Orthoceras,  Breyn. 

O. c(.  Priamus,  Bill.,.  .R.  S.  X.  106,  Vll,  130,  b. 

O. ef.  Catuius,  Bill,  .  .R.  S.  X,  106,  VII,  140-d. 


8? 

<72) 


..U.  S.  Nat.  Mus.,  XII,  37 
Hyolithellus,  Bill. 

H. (?)  flexuosus.  WalcN.  B,  IV.  192.  I,  9.   .. 

H. mieans.  Bill.?   . ..  .R.  S.  XI,  94 

HycJithes.  Eichwald, 
(Camarotheea  Diplo- 
(heca  included). 

H   (D) Acadica.  ..   ..R.  S.  III.  54,  VL  6.  60. 

V.  crassa R.  S.   Ill,  55.  Vf.  9.   . 

.Can.  Nat.  and,  VI,  31  = 
.R,  S.  III.  53,  VII,  5,  S" 
.R.  S.  2nd,  V.42.  I.  sa,  t 
-R.  S.  HI.  49,  VI,  iij--( 
.  R.  S.  XI,  96,  XVI, 


-  decipiens. 


(99) 
95 
85 


H. excellens,   Bil 

H   (C) gracilior, 

H  (C) gracilis,  .. 

H. H^lhewayi,  . . 

H    (D) Hyattiai 


-   TUgOfltIS, 


N.  B.  IV,  194.  Ill,  3a, 
.K.  Y,  XIV,  130.  VI,  30,  t 
.R.  S.  III.  so.  VI,  2,  20-f. 
-R.  S.  2nd.  VII.  109. 

f.  3a.  d. 
-U.  S.  2nd,   V.  73,   III. 

50-^ 

■R-  S.   III.  52,  VI,  4.  40- 

cf.  obesus.  Holm  .  .R.  S.  XI,  giS, 

ef.   oblusa,   Bill., Geol.   Verm.,  11,  955, 

N.  Y.  XIV,  130.  . .  , 

■  obtusata. R.  S.   Ill,  55.  VI.  8. 

ef.   princeps,    Bill.,. .  Can.  Nat.  and,  VI,  a 
4a,  b.  N,  V.  XIV,  129, 
...N.  B.  IV.  194,  III.  40. b. 
...R.  S.  IH,  55.  VI,  T.Ta.b 

H. ef.    lenuislriaia,  Lnrs.S.  R-  8.1,  IX.  40,6. 

HelenJa,  WElcotL 

H. granulaU N.   B.   IV.   192,   11.  ja-t. 

Onhothwa.  Novak. 

O. bayonet, N.  B.  IV,  193,  III.  to-/. 

O- coTTiigata. R.  S.znd,  V,  42.  I, 


B.3 
N. 
B.3 


C.3b. 

E.3. 


C.  ib2. 

Cibi. 
Cid. 
C.36. 
C.  ic,  sd. 


C.  ib3. 
E.3. 
C  lbs. 
C.  Id. 


C.  163. 

E.3. 
C-id. 

E.2(a? 


;vGoo»^lc 


BULLETIN    OP  THE   HATDBAL   BieTOBC  SOOIBTV. 


Qeneric  and  Bpeulflc  Name  Place  of  Publication         Locality      Horiion 

l:i 

C.  ic-d. 

■    E.3. 

E.3. 

E.3. 

Eia-d,  ab. 


C.3b. 

E.3. 
C.  3C2. 


,.R.  S.  III.  51,  VI,  3,30. 

..N.   B.  IV,   193.  II,  4a-d. 

,.N.  B.  IV,  193.  II.  sa-e. 

..N.  B.  IV,  193,  II,  6«-(t. 


99 
9? 

02 

Lrotheca,  gen.,  .... 

U. flagellum,   ..    . 

U. parva 

U. pervetus,    . .    . 

U. sp., 

.   ..R.  S.  and,  V,  40. 
.    . .  R.  S.  2nd,  V,  40,  I.  I 
.    ..R.  S.  and,  V,  41,  VII 
. .  N.  B-  IV.  192,  I,  8,  . 

.    ..N.  B.  IV,  4",  XVII, 

2, 

6, 

89 

Volbonhella.  Sshmidt, 
COnhotheca     probably 

longs  hert). 
V. tenuis, 

OSTRACODA. 

88. 
be- 

..R.  s.  VII,  156.  vni, 

sad 

90 

Aluta,  gen-, 

A. flexilis, 

.   . .  N.  Y.  XV.  198, 

.    . .  N.  Y.  XV,  198,  XV. 

4, 

^ 

Beyrichia,  McCoy. 
B.— (?)  priimeva,  ..   . 

B- triceps 

..R.  S.  2nd,  IV.  133,  I 

03 

. .  S.  R.  219.  XVI.  v-c 

11 

Beyrichona,  gen.,    . .    . 
B. papilio 

B. rotundata,   ..    . 

B. triangula.    . .    . 

..R.  S.  Ill,  65. 
.   ..R.  S.  Ill,  65,  VI.  20, 

95 

.    ..N.  V.  XIV,  136.  VII, 

....R.  S.  IIT,  66,  VI,  21 

2ia.b:  'XI,  97.   .. 

..N.  V.  XIV,  135,  VII. 

f- 

fs 

Bradoria,  gen.,   .... 
B. (?)    Acadica.      . 

,   . .  N.  B.  IV.  204. 

.    ..R.  S.  III.  66,  VI.  22 

B.  I       E.  3      C.  lb. 


Cif-a. 
C.ifr+ 
C.  16  2-3, 


gg     B. scrutator N.   B.  IV.  204.  IV.  la- 

99     B. vigilans R.  S.  XI.  205,  XVIT.2a 

m.  obesE, Can.   Rec.    Sci,.  4==. 

mut Can.   Kec.    Sci..   4?,'.. 

03     Bradorona.    gen,    described  Can.   Rec.  444. 

■■      B. observalor Ceu.   Rec.   448,   I,    iw 

'  V.    benepuncla Can.   Rec,   449,   I,  16, 


E.3r, 

E.  ife. 
E-irf. 


jvGoOi^lc 


OAT^^WGBK  OF  C^HBBIAR   SPKCU8. 


Year          Generic  nnd^Siteolfic  Niuiie  U        IPUite  of  Publication]  iLocftUty  HorUon 

m.  lavis. Can.  Rec.  450, D.  I  E.  ii>,  2*. 

m.  ligata Can.  Ree.  451.  I.  17.   ..  D- 1  E- 3<- 

■*     B. perspicator Can.   Rec.  444,   I,  ^-d,  D.  I  E.  id. 

"               m   .magna, Can.  Rec.  446,  I.  110,6,  D.  i  E.  26. 

m.  maxima.    Can.  Rec.  445.  1.  Qa.b.  D.  I  E.  K. 

m.    major. Can.   Rec,  446>   1.   loa.b.  D.I  E,  3/. 

■'      B. spectator. Can.   Rec.  447,   I,   I2a-d,  D.  i  E.  ii,(i. 

acuta Can.  Rec.  447, D.  i  E.  ifc. 

"               m.  spinosa, Can.  Rec.  44B.  1,  13a.  b.  D.  1  E.  if. 

"               m.  sequata Can.  Bee.   448.   I.  4^. ''.  D>  i  E.  jd- 

"     Escasona,   gen.    described.  .Can.  Rec.  457. 

"      E. ??   ingens, Can.   Ree.   459,   II,   70-c,  D.  I '  Co. 

95    E. ovaia, N.  Y,  XIV,  135.  VII,  8,  D.  i  C.  i&2, 

03    E. rutellnm, Can.  Rec.  458,  II,   w-c,  D.  1  E.  3/. 

■■     E. (?)    vetus, Can.  Rec.  458,  II,  6a-b.  D.  i  ■  E.  ,irf. 

85    Hipponicharioii.  gen R.  S.  Ill,  64. 

93    H- cavatiim R.  S.  XI,  99.  XVII.  3a,  6  B.  3  C.  161. 

85    H. eo3., K.  S.  Ill,  64,  VI.  19. 

190,6 B.3  C.  161. 


C163. 


I. lippa Can.  Rec.  463.  H.  loa-d,        D.I         E.3^. 

I. ovalis Can.  Rec.  461,  I.  8a-c. .        D.  I        E.  i«. 

1. pyriformis R.   S.   and,  IV,   132,   I. 

ya-c B.2       C.I63.4- 

1, robiiKta, R.  S.  2nd,  IV,  132.  I. 

4a-c, B.2       C.  163.4. 

I. secimda N.    Y-   XIV,   1,16.  11. 

■,6 B.2S3      C,ii'3.4- 

.  VII.  i6a  VII. 

130-r B.  3       C.  16. 

89     1. (?)   vcntricosa.    ,.    . -R.   S.   VII.   159.  VII. 

I2a-d, B.3        C.  16. 

Leperdiiia.    Raiioult. 

95     L, 1?)    minor N.  Y.  XIV.  138.  VIII. 

40.6 B.3        C.  163. 

■'      L, (?)    primarva.    ..     .  .-N.  Y.  XIV.  138.  VIII, 

6a.b B.3       C,  163. 

03    L. ( ?  ?)  rugosa Ci  n.  Rec.  443.  I,  7a-c,. .        D.  1        E.  3/. 

Sehraidtella.  Vlrich.  noteon.Can.  Rec.  463, 

99    S, (?)    acuta N.  B.  IV,  205.  IV.  411-c,        D.  i        KseJ. 

95    S. ( ?)  Cambrica.  . .       N.  Y.  XIV,  137,  VII. 

loa.h B.3        C.  163. 

—     =       -( ?)  pervems N.  B.  IV,  206.  IV.  3a-c.  D.  i         E.  K 

■  -        -         ,  .        D,  I        E,  Id. 


;vGoo»^lc 


BULLRTIR   OF  TRB   NATDRAL  BtflBOBT  fiOCIBTV. 


Qenerlc  and  Specific  Niune  Plitco  of  Publlcntloii 

Phyujjpoda. 
Aptychopsis.  Barrande. 


99 

A. terranovicus,    . ,    . 

m.  arcuata, 

.N.  B.  IV.  194,  III.  5.-. 
.  N.  B.  IV,  195,  HI,  6.. . 

8S 

Lepiditta,  gen.  described, . 

.R.  S.  111,61, 

85 

L. alaia, 

.R.S.  111,61,  VI,  16,  160, 

93 

L. auriculata 

.R.S.  XI.  99,  XVII.  20,6, 

8s 

.R.  S.  Ill,  fa,  VI,  17.  .. 

93 

L. siginW,  '.'.  '.'."..'. 

Stenotheca,  Salter. 

.R.  S.  XI,  98,  X.  VII.  I, 

85 

S. concentrica 

.R.  S.  III.  57.  VI.  11; 

vni,  133. 

8S 

V.  radiata 

.R,  S,  III.  57.  VI,  la; 

viii, ui.. .: .. .. 

85 

S. Hicksiana 

..R.  S.  III.  VI.  14,  ..    .. 

..R.  S.  III.  58.  VI,  13.  .. 

S. triangularis 

..R.  S.  111.  58.  VI,  IS.  15a; 
VIII.  ,34. 

TULOBITA. 

98 

AcanH)olonus,  s.  gen.,  . . 

..R.  S.  and.  IV,  142 

98 

A. spiniger 

Agnostus,   Brongniart,.. 

,.R.  S.  2od,  IV,   14a.  II, 

..N.  Y.'xV.'io?,'  .'.'  .'.'   '.' 

68 

A. Acadicus, 

. .  Acad.  Geol.  665,   f.  229. 
R.  S,  ill,  70.  VII,  51.6, 

85 

V.   declivis,    ..    .  . 

..R.  S.  III.  70,  VII,  60,6, 

03 
91 

cf.    V.  declivis.    . . 
A. bisectus 

.  S-  R.  223 

..R.  S.  IX.  50,  Xlll,  2a,&. 

03 

A. cf.  cyclopyge.  lull 

. .  S.  R.  222. 

(96) 

A. Davidis,  Sslt.,.. 

. .  N.  Y.  XV,  225.  XVI.  6. 

(96) 

A. fallax.  Linrs.,  . . 

. .  N.  Y.  XV,  214, 

85 

V.  concinna,  . .    . 

..R.  S.  III.  70,  VII,  4^-c, 
N.  Y.  15.  21^,  XV,  7a-c, 

8c.b, : .... 

96 

V.  trilobata,   .... 

. .  N.  Y.  XV.  216.  XV,  9, 

8S 

..R.  S.  Ill,  69.  VII,  3.  .. 

(96) 

A. fissus,  L.iindg.,  . . 

..N.  Y.  XV,  230,  XVI. 

Qo.b 

Locality       HorlEOa 


C.  U2. 
Cld. 
C163. 


B.3 

B.3 
B.3 


96  V.  irilissiis,    . . 

(g6)    A. gibbus,  Lini 

85  V.  aculjloba,  . 

85  T.  partita,  . . 


Cirfi. 

Cic.d. 


.  Y.  XV.  331.  XVI.  10, 

.rt.    Y:   XV,   226, 

.R.  S.  III.  73.  VII,  10,.. 
.R.  S.  Ill,  68.  VII,  2. 

.N.  Y.XV.'228,'. '.'.'.'!! 

,.N,    Y.   XV,   234,  XVII. 

,  ,N   Y.  XV.  234.'XVIY.  ' 


C.  Irf2. 
Cirfi. 


Ck'. 
CkP. 


E.  7        C,  iiP. 


;vGoo»^lc 


OATALOeUK  or  CAHHDAS   tPICin. 


Year         Generic  and  Speolflc  Nunc            Phwe  of  Pubtlcatlon  Loealltj-  HotIeod 

95"             var.. R.  S.  2nd.  Ill,  173.  I,  7.  B.2  C.ida. 

96  V.  terranovicus,  ..   ..N.  Y.  XV,  233,  XVII, 

la,  6, E.  2  C.  Ida. 

99    A. momis. R.  S,  mi.  V.  43,  I,  6...  W.  C  jt. 

(96)     A. NmthoTsti,  Brogg.,    N.  Y.  XV,  239, B.  3  C  iiP. 

96  V.  confluens, N.  Y,  XV,  230.  XVI, 


97  mut.. R.  S.  2nd,  111,  171,  I,  2, 

<g6)     A. nudus,   Beyr..   . .    , .  N.  V.  XV,  235 

8s    A. obtusilobus R-  S.  Ill,  72,  VH.  9.  .. 

(96)    A. parvifrons.  Linrs.,    N.  Y.  XV,  220;  132, 

XVI,  4a,  b 

A. ct  nepos,  Brogg,   ..R.  S.  3iid,  III,  172,  I,  5. 

,.R.  S.  Ill,  71,  VII,  Ti-c, 


..    .  .  N.  Y.  XV,  332.   , 

A. pisiformia,    L.,  var.  a,  R.  S.  XI,  59.  XIII,  W,  b. 

R.  S.  2nd,   IV,   136,  II, 


'■ 

m.  ri^ulosa,  .... 
m.  affinis, 

.R,  S.  2nd.  IV,  137.  II.  2, 

.R.  S.  and,  IV.  137.  1 1.  3, 

m.  valida, 

.  R.  S.  2nd,  IV.  137.  ■  ■  -  ■ 

96) 

A. punctuosus,  Aug., 

-N.  Y.  XVf,  232,  XVI,  n. 

95 

var., 

.R.  S,  2nd,  111.  172,  I.  3, 

85 

A, regulus, 

A. rex.,  Barr. 

-R.  S.  Ill,  67,  VII.  lo-?! 

96 

V.   transsectus,    . . 
A. trisectus.  Salt.... 

:N.  Y.  XV,  214.  XVI.  2, 

tn.    germanus,    . . 

'  N.  B.  IV,  279, 

.  N.  B,  IV,  2^,  V,  8a-f . 

m.  ponepunctus, . . 

85 

.R.  S.  Ill,  71,  VII.  8a.b. 

96 

mut 

Ain-aulos,  Corda. 

.N.  Y.  XV.  173.  XVI. 
6a,  b 

86 

A. affinis.  Bill. 

A. cettcephalus.  Barr 

■  R.  S.  IV,  153.  2,  2b 

85 

V.  carinatus,  .... 

.R.  S.  III.  176.  II.  20,6. 

87 

A. HalliauE,    ..    .. 

.R.   S.  V.  132.  I,  2a-m... 

90 

A. (?)  holocephalus. 

.R.  s.  vm,  138.  XI.  sfl-d. 

97 

A. (?)   nanus,  .... 

.R.   S.  and,  in,   178,  11, 
50,  b, 

A. (?)  pusillus,  ..    .. 

.R.  S.  2nd,  HI,  178,  II, 

A. Roberti, 

6a.b .. 

" 

.R.  S.  and.  III,  177.  11. 

A. socialis.  Bill.,  .. 

40. 6. 

86 

.R.  S.  IV,  151.  I.  ja.b... 

90 

A. -(?)  Whilfiddiana. 

R.  S.  V,  130,  11.  iW,.. 
R.    S.   VIII.    138.  XI, 
6a-d  (f?) 

V.    compressa,    . . 

■  R,  S.  V.  131.  I.  IK-..  .. 

99 

Anadoxides,  sub-gen.,  . . 

.N.  B,  IV,  142. 

02 

Angelina,  sp., 

.  N.  B.  IV,  413.  xvin.  8, 

jvGooi^lc 


Generic  snd  ttpeclflcJN'ame  Pluse  of  I^blicatloti  Locality       HorUon 

Aiiomocarc.  Angel  in 


99 

A. magnum,   Brbgg..  va 

A. tucer.  Bill.,  .... 

Asaphellus,    Callaway... 
A. Homfrayi,  Salt., 

.R.  S.  2nd,  III,   184,  III, 

B.3 

N. 

D.I 
D,i 

E.3 

(g?) 

.Geol.Verm.II,  gSL/'-SSS 
R.  S.  and,  III,  198.  IV; 8. 
.N.  B.  IV, 

-N.  B.  IV,  413.  XVIII, 

E.3. 

N  B  IV  419,  XVIII,  II, 

(99) 

Atops,  Emmons,  a  sub-Ken 
A. trilineatus.  Emm.. 

R.  S.  2nd.  V,  88. 

R.   S.  2nd,  V,  89,  IV.  8, 

Ci(i 

99 

Avalonia,  Walcoit. 

A. plana 

.R.  S.  2nd.  V,  8t,  IV,  7. 

1.3 

. 

(99) 
99 

(97) 

Balhynriseiis.   Meek. 

B.—   Howelli.   Wale, 

B. pupa, 

B. senectus,   Bill.,.  . 

.  R.  S.  V.  so, 

.R.  S.  V,  51.  II,  5,  ..  .. 

.R.  S.  HI.  196,  fV,  4..- 

N. 

Cib. 
it 

95 

il 

92 

Bergeronia.  s.  gen. 

B.—  Acadica, 

B. ariicephala 

B-—  elegans,   W.    D, 

.N,  Y.  XIV,  146 

.N.  Y.  XIV,  140.  IX.  s, 
.R,  S,  III.  65,  VII,  140.6. 
N.  Y.  XIV,  147,  X.  sa.b, 
N.  B.  Bui!.  10,  25, /.I... 

B.3 
B.3 

C.  il>3. 

Matthew N.  Y.  XIV,  147,  XI,3a-i. 

Catadoxides,   s.  gen N.  B.  IV,  143. 

Conocephalitefi,  Barrande, 

C. cf.    (Conaspis). 

persens.    Hall R,  S.  2nd,  V,  46,  II,  4.. .         W,  C.  lb. 

C coniignus R.  S.  IX.  58,  XIII,  14a. 6         B.3         Cj*-. 

,     C, miser.  Bill R,   S.  2ud,  HI,  200,  IV. 

7,7a N.  E.3. 

C. sp R.  S.  XI,  no.  XVII, 

iSa.i', B.3        €.30. 

R.   S.  II,   in.  1,  22-27; 

VIH,  135.  XI.  10,  ....  B.1,3      C.\C3 

V.  arcuata R.  S.  H.  113,1.  2,1,236,  B.3 

"      C. ■  elegans.   Harlt R,  S.  H,  115.  I,  38-33,..  B.3 

V.  grannlata R.  S,  II,  116.  I.  34.  . .  . .  B.3 

97    C. pustulcsa R.    S.   2nd,   IH,    174,   I, 

8a.  ft, B.  2        C.  id. 

84     C. Wakrui R.  S.  H,  119,  I.  36,  36fe; 

Vtll,  134.  XI,  T"-':.--  B.3        Ciri. 

. .  R.  S.  2nd,  V,  47.  II,  3.        W.         C.  3ft. 

cephalus    Corda. 

-  Matlhe\yi,   Ham,   ..R.  S,  II.  103.  1,  6-21.   ..         B.3         C.  ic. 

V.  geminispinnsiis. 

lartt    (sp.) R.  S.  H,  io6,  I,  21 B,  3 
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CATALOGUE  OF  CAMBRIAN   HPKCIKS. 


PlAceot  Publication 


.R.  S.  IX,  57,  XIII,  I3fl,l> 
XI.  109,  XVII,  ija-e, 

C flagiUifer,   Ang.,    ..R.   S.   IX,  56,  XIII. 

IZ0.6 

C. pecteii.  Salt R.  S.  IX.  58;  S.  R.  229, 

XVII,  5"^ I 

Cyclognalhus,  s.  g.,  Linrs,, 

C. roiutidifrons. R.  S.  X,  107.  VII,  16a,  b, 

Dolichometopus,  Angelin. 

D, Acadicus R.  S.  and.  Ill,  185.  Ill, 


D. occidenulis R.  S.  and,  V,  49,  II.  2. .        W.  C.,16. 

Dorypyge,  Dames. 

D. DawsoTii. R.  S.  and,  V,  56.  III.  i,        W.         C.  3^- 

D. horrida R.  S.  and.  Ill,  190,  IV, 

30.  b B.2       C.id. 

D. parvula.  Bill. R.  S.  and.  Ill,  197,  IV, 

5-  50 N-  E..1. 

,  IV. 

20.0 B.2       C.  id. 

D, Wa  sate  hen  sis, 

H-  &  W., 

V.  Acadic:. R.  S.  and.  III.  188,  IV,  I.        B.  2 

EMipsocephahis,  Zenker,    . . 

E. galeatus, R.  S.  XI,  103.  XVII,  7a-£'        B.3        Cil-j. 

E. grandis, R.  S.  XI.  105,  XVII.60-C        B-3       C,ift2. 

E. ct.  polymelopus, 

Linrs., R.  S.  V,  lag.  I!.Po-c  ,.         B.  3        C.ih^. 

.  S.  2iid.  V,  91.  IV.  9.  E.3        C.T(d?1 

Euloma,   Aneclin.  R.  S.  X,  108, C.  trf. 

Eorycare,  Angelin. 

93    E.— -  spin..;,iim R.  S.  XI.  106.  XVII. 

14^-r. B.3       C.3''- 

E, cf.  angii^laiiim,  .Ang. B.  3  '■ 

93    Holasaithiis.  K^n., R.  S.  and,  I,  268;  S.  R. 


D..1 
D.3 
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J  THB   ITATDRAI.   HISTOBT   BDCIBTT. 


Ybm  Oenerlc  ftnd  Specific  NamB  Placa  of  Publlmtton  Locality       Horiioii 

Liostracus,  Angel  in. 

8?    L- Ouangondianus, 

Ham  sp. K.  S.  V,   138,  I,  4a.l-q.        „  _  . 

St  v.  surora  (sp.  Hartt)R.  S.  V,  139,  U,  70-^  ■  B.3       C.  ic- 

1^  V.  gibba R.  S.  V,  140,  I,  4*-*.  ■  B.3       C.k1. 

to  V.  immarginata R.  S.  V.  139.  I.  4''-'*'  -  -  B-3       ^■'^' 

87  V  plana R.  S,  V.  140,  A^-i B.  3       C.ic\ 

87    L. tener.  Ham  sp.,   ..R.  S.  V    137,  I,  3a-c  ..  B.3 

OS  V.  acuminata,   .      !...R.  S.  Xi.  118, B.3         C.  I«. 

■?  V   Isvis, R.  S.  XI.  118, B.3       Cid. 

07    L. validus, R.  S.  2nd,  HI,  17ft  II, 

?■>,&, B.2 

Metadoxides,  Bornenunn. 

99    M. magnificus, N,  B.  IV,  137,  III E.  3        C.  16. 

MJcrodiscus,  Emmons. 
96  sub-sfctions  of  . .   . .  N.  Y.  XV,  235-237. 

M. bellimarginatus, 

S.   and   F. 
OQ  m.  insularis.   . .    .  .R.  S.  2nd,  V.  75.  ■     -  -        D.3       E.3. 

m    M. Dawsoni,  Hartt.   . .  Acad.  Geol.  564.  ^  228. .        B.  3       C.  id. 

8s    M. precursor, R.  S.  HI,  75.  VII.  13...        B.3       C.ica. 

<g6)     M. pulchellus,  Hartt,..R.  S.  2nd,  III,  74.  VII, 

120-C, 

N.  Y.  XV.  242,  XVII, 

Sa-f, B.  3       C.id. 

<96)     M. puncutus,  Salt.,  . .  N.  Y.  XV,  a44, E.  3       C.id2. 

■    96    M. Schucherti, Am.  Geol.  July,  "96,  no 

N.  ^Y.   XV,   338,  XVII, 

4a,b. N.         E.3- 

95     Micmaeca,  gen., N.   Y.   XIV,   141. 

99    M. angimargo R.  S.  2nd,  V,  80,  IV,  6,  E.  3       E.3- 

95    M. Matthevi, N.  V.  XIV,  141,  X.  ia.fr,  B.3       C.  163- 

"      M. (?)    plana, N.   Y.    XIV,    143,   XI. 

2a,  3b B.3  '• 

95    M. recurva N.  Y.  XIV,  142,  X.  20,  b.  B.  3 

"     M. Vanlngeni N.  Y.  XIV,  142.  XI,vo.6,  B.2. 3    C.  ib3- 

99    M. Walcotii R.  S.  ind.  V.  79.  IV.  so-rf  E.  3       E.  3. 

99    Neolenus.  gen R.  S.  2nd.  V,  52, 

<99)     N. serratus,  RoemnigerR.  S.  2nd,  V,  53,  ..    ..        W.         C.ib. 

99    N. granulaius, R.  S,  2nd,  V,  55.  II.  lo-c,        W. 

Ogygia     Bfongn. 

(Ogygopsis)     <Walcott). 

<99)     O. Klolii.  Roemin.       R.  S.  2nd.  V,  58,  . .   . .        W.         C.  3*. 

Oryctoceptialus,    Walcott. 
99    O- Walkeri, R.  S.  2nd,  V,  60.  III.  2,        W.         C.3b. 
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Place  ot  Publication         Locality      Horlioa 


Parabolina,  Sailer. 

P. Dawsoni 

P. grandJs 

"       -  heres,  Brogg., 


91 

V.  laia 

.R.  s.  IX.  SI,  xm,  60-/. 

B,3 

C.3b- 

(91) 

.  R.  S.  IX.  SI.  XIII,  so-rf, 

B.3 

C.U 

Parabolinella,  s.  gen.,  Brogg. 

P. cf.  limitis,  Brogg., 

.  N,  B.  IV.  412, 

D.I 

C3". 

92 

P. posthiima,    . .    .  . 

.R.  S.  X.  107.  VII,  xsa.b. 

B.3 

C.U 

P. qiiadrala.    ..    .. 

.N.  B.  IV.  411,  XVIII,  7, 

D.i 

C.3C2. 

85 

P. Abenacus 

.R.  S.  Ill,  78, 

B.3 

Cid. 

97 

mut., 

.R.  S.  2nd,  III.  175.  I. 

B.3 

Cid. 

97 

form  2, 

.R.^s!^'2tid."in,   iVs.  II. 

la-d 

B.2 

83 

P. Acadicjis 

.R.  S.  I.  103, 

B.3 

Cica. 

8S 

,R.  S.  Ill,  77, 

B-3 

83 

P. Eieminic'uB,  .... 

.  R.  S.  I,  93, 

B.3 

V.  breviatus,    . .     .  . 

■  R.  S.  I,  99, 

B.3 

V.  malicilus 

.R.  S.  I,  loi 

B.3 

V.  quacoensis,      . . 

.  R.  S.  I,  102, 

B.3 

•• 

V.  suricoides 

.R.  S.  1.07 

B3 

78 

P. Forchhammeri,  Ang.PalEeon.  Scan.  p.  2,  pi.  II, 

N.B.  IV,  379;  S.R.  pp. 

47.48, 

D.3 

C.  2l>. 

68 

p. lamellattis.  Hartt. 

.Acad.   Geol.  656, 
R.  S,  I,  los;  VIII,  135. 

XI,  9 

B.3 

C.  ifi. 

85 

V.  loricatus,   .... 

.  R.  S.  I,  106,  IX.  19.  . . 

B.3 

C.  If. 

85 

.  R.  s.  ni,  80, 

B1.3.        ■■ 

82 

V.   pontiticalis,    . . 

.R.  S.  1,  102,  IX,  IS.  ISO, 
R.  S.  Vril.   136.  XI,  8, 

B3 

C.  K2. 

B3 

C.  ifl. 

87 

P. Regina 

.R.  S.  V.  115.  Ill,  .... 

B3 

C.ic. 

03 

ParadoJtidoid  Irtlobite... 
Pelliira,  M.  Edwards. 

.S.R.  I76,  XI,  la-e 

D.I 

E.2(0?) 

{03) 

P. scarabeoides,  Wah 

-S.  R.  230 

B.2 

C.I     C.^b. 

9S 

Protagraulo^.  gen., 

.N.  V.  XIV.  138. 

95 

P. priscns. 

.N.  Y.  XIV,  139,  IX,  I, 

a  3 

C.  ifc3. 

Protopeliura.  s.  gen.,  Brogg 

P, acanthera,  Ang. 

91 

V.  letracanthura,..    . 
Ptychoparia.   Corda. 

.R.  S.  IX,  53,  XIII.  Sa-c. 

B.3 

C.  3b. 

P. Adamsi,   Bill.,   . .    . 

R  S.  2nd.  Ill,  199.  IV,  9, 

N. 

E.3. 

.R.S.  2nd.  111,189,  IV.  9, 

B2 

Cid. 

narrow    form,    .  .    . 

R.S.   2nd,     III.   182.  Ill, 
20,6 

B.2 

,..R.  S.  V,  147,  II,  la-f... 
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ic  and  Specific  Mbidg  Place  of  Publication 


87     P. Linnarssoni,  Brijgg.,  R.   S.   V,   143.   H,   la-m,         B.  3         C.  id. 

Soknopleura.  Anfcelin. 

85  S. Acadica,  Whiteav.,    R.  S.  III.  56.  VII,   15; 

V.  .57,  n,  so B.3 

87  V.  elongata R.  S.  V,  159,  11.  6 B.3 

S. arenosa,  BiU.  sp..  . .  R.  S.  2nd.  Ill,  182,  IV.  10 

R.  S.  2nd.  III.  199.  IV.9,        N.  E,  3. 

■  97  V.  angilimbata R.  S.  2nd;  III,  183.  Ill, 

30,  fc B.  2        C.  id. 

86  S, bombifrons R.  S.  IV,  156,  f.  5,  50,  b,        E.  3        E.  3. 

03     S. Bretonensis, S.  R.  176,  XI,  sa-e D.I         E.2(o?). 

86  S, communis,   Bill.    . .  R.  S.  IV,  155.  f-  4,  4".  «-■         E.  3        C.  id. 

87  S. Robbii,  Harlt  sp..  . .  R.   S.   V,    153,   II,   30.  6, 

and  4a-e, B.  3         C  IC2. 

V.Orestes, R.  S.  V,   154.  11.  4a-«.. .         B.3 

95  m.  parva. R.  S.  2nd,  III,  183,  HI. 

40,  fr B.  2        C.  id. 

99    SphEcrophthalmus,    Angel  in. 

■<03)     S. alatus,  Boeck S.  R.  228, B.3      C.  2      C.  3b. 

00     S. Fletcberi N.  B.  IV,  280,  V.  7a-/..  .         D.  i 

.  2nd,  V,  75. 

99  m.   vigilans,  ' R.S.  2nd,  V,  78,  IV,48-c         E.  3         E.3. 

S. ■  strenua.  Bill.  sp,.   . .  R.   S.  2nd.  V,  76,    . .    . .         E,  3 

99  m,  robusia, R.  S.  and,  V,  76,  IV.  3,        E3 

Trianbrus,  Green. 

02    T. Belli, N,  B.  IV,  412,  XVIIl.  8,        D.  1        C.  jca. 

Zacanthoides.   Walcott. 

(99)     Z. spinosa,  Wal^   . . . .  R.   S,  2nd.  V.  57.   -  ■    ■  ■         W.  C.  36- 

CiimiPEDA. 
(96)     Plumnlites,   Barrande. note, N.  V.  XV,  199. 

96  P. iUnuelensis N.  Y.  XIV,  200,  XIV,  7,        B.3        C  id2. 

96    Cirripodites,  gen N,  Y.  XIV.  205. 

96    C, .  types  A  to  G N.   Y.  XIV,  206,   XIV, 


03     Enrynterid    Crustacean,    ...S,   R,    177,   XI,  3 D.  i         E.2(oi 

Trails,  Tbacks  and  Blrrovvs. 
ites,  Salter. 

R,   S,   2nd,  V,  7.   I,   IV, 

la-b E  3         C.  26. 

— brevis R.  S,  VIII,  159,  XI,  i3tf-c        B.3        C,  w. 

~.  S.  2nd,  V,  72 D.3        Cab. 


-  Lyelli,  Torrel, 


, R.  S.  VII,  159.  IX,  3<fC.  B.3        E. 3. 

i:.-|,tro.-::-,GOO»^IC 


or   CAMBRIAN   aPECIES, 


Generic  nnd  Spcclllc  N'lune 


Place  of  fubllCBtJon 

,.R.  S,  VIII,  isi. 

. .  S.  R.  239 

,  .R.   S.    VIII,   151,    XIV, 


Locallt)'      HDTlnui 


90 

90    Frsena  Rauault,  ramosa, 

90    F. Goniadiehnitcs  gei 

trichiformis,    . . 
go    Medusichnjtes   (and 

Taoniehnites), 


R.  S.  and,  V.  72,   .  -    -  - 

,!r.  S.  VIII,  148,  XII!, 

2-6 

.R.  S.  VIII,  157,  XI,  II 

".  S.  R.  VIII,  160,  XI,  la 


.R.  S. 


,   TorrelI(69) 
,    Torrell, 


R.  S.  Vm.  161.  XVI. 


B.3 
B.3 


C.  20. 
C.2C. 


'.'.R.S.  111,62.  VI,  iR.  iSj,- 
VIII.  130,  XI.  2 


SUMMARY. 


AIg« 

Protozoa 4 

Spongida, 6 

Hydro7.oa 10 

Ectiinodemialp. 3 

Brachiopoda, H 

Lamellibranchiata I 

Petropoda 2 

Gasteropoda 8 

Cephalopoda 1 

Annelida 7 

Oslracoda ',.11 

Phyllopoda, 3 

Trilobita ,W 

Tracks,   Trails   and   Btirrows,      9 

130 
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OF  THB   NATDRU.   BISTOBT   SOCIKTy. 


The  preceding  summary  gives  a  "bird's-eye  view"  of  the  rela- 
tion in  numbers  of  the  several  classes  and  orders  of  Cambrian 
animals  and  plants  found  in  the  eastern  provinces  of  Canada, 
and  serves  to  emphasize  the  prevalence  of  certain  types  and 
the  absence  of  all  the  higher  orders  as  well  as  some  of  the 
lower  ones  that  are  common  at  the  present  day.  No  verte- 
brates and  none  of  the  higher  Crustacea  appear.  True  corals 
and  the  Bryozoa  are  absent. 

The  Echinoderms  are  represented  by  a  few  Cystids.  The  ex- 
treme weakness  in  number  of  the  Lamellibranchs  or  Pelycepods 
is  notable,  for  though  regarded  as  one  of  the  lower  classes  of 
Molluscs,  they  do  not  show  as  much  strength  as  some  of  the 
higher. 

The  removal  of  Hyolithidae  (which  are  to  be  regarded  as  Ben- 
thos rather  than  Plankton),  greatly  weakens  the  Ptert^wda;  there 
remains  in  this  division  only  two  genera  of  small  species  of  pel- 
agic habit  which  are  thought  to  have  relations  with  this  group 
rather  than  with  the  worms. 

The  Gasteropoda  show  a  number  of  varied  and  ancient  types, 
but  the  Cephalopoda  would  not  appear  in  this  list  if  there  were 
not  an  Ordovician  fauna  in  the  uppermost  part  of  the  St.  John 
terrane  which  otherwise  is  Cambrian. 

The  large  number  of  species  included  in  theAnnelidaisdueto 
the  fact  that  we  have  Included  here  the  Hyolithida;  which  by  the 
great  Barrande  and  many  subsequent  writers  were  included  in  the 
Pteropoda.  The  argimients  for  this  have  been  shown  in  some  of 
the  papers  referred  to  in  this  catalogue  and  need  not  be  repeated 
here.  It  will  probably  be  found  that  Orthotheca  should  be  includ- 
ed in  Volborthella;  the  writer  cannot  distinguish  the  latter  from 
a  small  decollated  Orthotheca.  A  study  of  the  question  by  some 
Russian  author  with  larger  material  in  hand  is  desirable. 

It  will  easily  be  seen  that  Brachiopoda  and  Trilobita  are  the 
dominating  types  of  Cambrian  animals. 
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OBBBRVATIONB   Or   PLANTS,    1903. 


OBSERVATIONS  OF  PLANTS,  190a. 


Bv  G.  U.  Hay. 


The  winter  of  1902  was  remarkably  open.  Snow  and  sleigh- 
ing disappeared  the  last  week  in  February.  A  snow  storm  at  th; 
end  of  the  first  week  in  March  renewed  the  sleighing,  but  only 
for  a  few  dayts. .  Weather  cold  during  March,  but  there  were 
many  bright,  warm  days,  followed  by  cold  rains  in  late  March 
and  early  April,  The  St.  John  river  was  clear  of  ice  on  the  27th 
of  March,  the  earliest  on  record.  Tussilago  farfara  (coltsfoot) 
in  bloom  in  the  open  places  in  St,  John,  April  8 ;  in  St.  Stephen, 
April  7.     (J.  V.) 

Wild  Garden  at  Ingleside  (12  miles  from  St.  John). 

April  5. — Frost  out  of  the  ground  in  the  clearings.  A  few 
mayflowers  in  bloom  on  the  barrens  near  by.  Alder  catkins  des- 
charging  pollen  when  shaken.     Willow  and  poplar  catkins  out. 

April  19. — Not  much  advance  in  vegetation  the  past  forlnight. 
Fine  days,  followed  by  hard  frost  at  night,  keeping  the  ground 
frozen.  Flower  buds  of  red  maple  becoming  red  and  showing 
signs  of  bursting.  The  catkins  of  populus  tremuloides  shedding" 
pollen.  Mayjpowers  in  full  bloom  on  the  barrens;  but  just  open- 
ing in  the  Garden. 

April  25. — White  violets  and  wild  strawberries  beginning  to 
bloom.  Dirca  palustris  in  bloom.  D(^-tooth  violet  showing 
leaves  above  ground,  and  leaf  buds  swelling  on  deciduous  trees. 
Red  maples  in  full  bloom.     Mayflowers  in  Garden  in  full  bloom. 

May  I  -5. — Last  three  da^s  of  April  fine  and  tolerably  warm. 
followed  by  cold  winds  in  early  May.  Nights  continue  cold  with 
frost,  and  but  little  rain.  White  violets  in  full  bloom,  and  a  few 
blue  violets  appearing.  Painted  frillium  beginning  to  bloom. 
Wind  anemone  in  leaf  and  bud.  Blood-root,  dog-tooth  violet, 
and  hepatica  in  bloom.  The  red  maple  trees  a  mass  of  bloom. 
Mountain  fly-honeysuckle  in  leaf  and  flower. 

May  16. — Weather  very  cold  from  May  11  to  19.       Frost 
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nearly  every  night,  sometimes  severe  enough  to  freeze  the  ground 
and  form  ice  in  shallow  pools.  Cold  north  winds  every  day  and 
no  rain.  Caltha  palustris,  dandelion,  wind  anemone  in  bloom; 
uvularia,  amelanchier,  bluets,  gold  thread  in  sunny  places  begin- 
ning to  bloom,  v'ibumum  lantanoides  expanding  its  floral  in- 
volucre. Red  cherry  trees  putting  forth  leaves  and  flower  buds. 
The  osmunda  ferns  unfolding  their  fronds,  and  the  woodsias  on 
rockeries  fully  expanded.  The  long  catkins  of  the  mountain 
alder  pendulous  and  discharging  pollen.  The  spring  flowers  of 
nearly  everjl  species  are  few  in  number,  shrivelled  in  appearance, 
and  lacking  size  and  freshness.  The  weary  waiting  for  genial 
skies  and  grateful  showers  and  the  prevalence  of  March  winds 
in  May  have  retarded  vegetation.  An  exception  is  the  red  maple, 
which  still  continues  to  bloom,  its  masses  of  crimson  flowers 
forming  a  beautiful  contrast  to  the  delicate  green  of  myriads  of 
unfolding  leaves.  The  pure  white  blossoms  of  the  amelanchier 
mingling  with  the  soft  purple-brown  of  the  fresh-opening  leaves, 
followed  a  week  later  by  the  bloom  of  the  red  cherry,  makes  up 
a  picture  that  is  unequalled  in  beauty  in  our  northern  woodlands. 

May  22, — In  bloom :  viola  pubescens,  caltha  palustris,  trienta- 
lis  americana,tn Ilium  grandiftoriim  (not  native),  trillium  erectum, 
trilHum  cernuum  (in  bud),  veronica  serpyillifolia,  claytonia, 
virginica,  sambucus  pubens.  Rock  maple,  poplar,  white  and  red 
maples,  birches,  rowan  tree,  all  in  leaf,  except  betula  populifolia, 

June  24. — A  bright,  pleasant  day,  but  with  cool  breeze.  The 
weather  which  has  been  cold,  with  chilly  winds,  is  now  warm  and 
summerlike.  Lilacs,  rowan  tree  and  honeysuckle  coming  into 
bloom,  and  ampelopsis  and  acacia  bursting  into  leaf.  Stemless 
lady's  slipper  and  pinguicula  in  bloom  (June  4). 

October  31. — A  wet  season,  with  mu'shrooms  and  toadstools 
in  every  color  in  greatest  profusion,  especially  in  the  evergreen 
woods.  About  150  species  collected  and  named.  Material  all 
too  abundant  during  the  season,  which  lasted  until  the  frosts  of 
early  November.  The  weather  in  September  and  October  was 
more  changeable  than  usual,  and  toward  the  last  of  the  latter 
month  strong  gales  prevailed.  Light  frosts  occurred  in  late 
September  and  early  October.  The  night  of  October  9  was  very 
■cold,  with  frost  sufficient  to  make  ice,  with  a  snow  storm  early  the 
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following  day.  Some  severe  weather  with  northwest  gales  be- 
tween the  20th  and  last  of  month,  alternating  with  milder  weather, 
southwest  winds  and  rain.  The  deciduous  trees  have  not  shown 
this  season  their  usual  variety  and  beauty  of  coloring  in  their 
foliage,  and  there  has  been  apparently  no  Indian  summer  up  to 
date  (October  31).  , 

Observations  of  Plants  in  Wild  Garden,  Ingleside,  1903. 

May  9, — The  weather  dry  and  variable,  with  cold  nights.  The 
spring  opened  earl)^  as  in  the  previous  season,  but  cold  winds, 
absence  of  rain  and  occasional  frosts  have  retarded  vt^etation. 
"White  violets  and  dog-tooth  violet  in  full  bloom,  with  a  few  of  the 
following :  Dandelion,  viburnum  lantanoides,  blue  violets,  lonicera 
cliata,  strawberry.  Going  out  of  bloom:  Mayflowers  (in 
Garden),  dirca  palustris,  red  maple. 

May  16. — Weather  cold,  with  northwest  winds  for  the  past 
few  days.  Heavy  frosts  at  night  and  ice  forming  in  places.  In 
bloom:  Painted  and  purple  trilliums,  gold  thread,  bluets,  vibur- 
num lantanoides,  wind  flower,  caltha  palustris,  uvularia;  amelan- 
chier  and  white  trillium  unfolding.  White  birch,  red  maple, 
amelanchier,  trembling  poplar,  horse  chestnut,  black  cherry,  red 
cherry,  lilac  just  coming  into  leaf. 

May  25. — Cold,  with  northwest  winds  for  the  past  three  days. 
Weather  bright  and  sunny.  Rain  needed.  Red  oak,  elm  and 
populus  grandidentata  just  coming  into  leaf.  In  flower :  trillium 
cernuum,  dewberrj',  rhodora,  blueberry,  actfea  alba,  bog  bean, 
comus  canadensis. 

May  31, — Plants  in  bloom:  Trientalis  americana,  clintonia 
borealis,  nemopanthes  canadensis,  viola  pubescens,  cypripedium 
acaule,  red  cherry. 

June  8. — Frost  first  few  nights  in  June,  but  not  heavy  enough 
to  do  damage.  No  rain,  except  a  few  scattered  showers  since 
April  29.  Everything  very  dry,  and  forest  fires  raging  for  th>? 
past  fortnight  doing  much  damage  to  the  timber  lands,  and  de- 
stroying buildings  in  the  Inglewood,  Musquash  and  other  districts 
west  of  the  St.  John  river.  Nothing  growing  in  the  parched  and 
smoke-laden  atmosphere. 
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June  15. — The  copious  showers  of  the  past  week  are  quench- 
ing forest  fires  and  bringing  relief  to  fire-threatened  districts. 
Belated  plants  have  sprung  from  the  ground  as  if  by  magic,  the 
foliage  has  freshened,  and  the  grass  promises  an  abundant  crop. 
East  winds  prevail,  and  there  has  been  no  warm  weather  yet, 
except  an  occasional  day. 

June  30. — Rains  and  fine  weather  prevailed  alternately  during 
the  last  half  of  June.  Cold  at  times.  Little  warm  weather  yet, 
but  a  fine  growing  time. 
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APPENDIX. 

FORTY-SECOND  ANNUAL  REPORT 

COUNCIL  OF  THE  NATURAL  HISTORY  SOCIETY 

NEW  BRUNSWICK. 


The  Council  of  the  Natural  History  Society  of  New  Bruns- 
wick submits  the  following  report  for  the  jiear  ending  December 
31st. 

Membership. 

During  the  year  the  membership  has  been  increased  by  the 
admission  of  five  ordinary  and  fourteen  associate  members,  one 
correspondii^  and  one  junior  member.  Three  ordinary  members 
have  <lied,  one  has  removed  from  the  city — Mr.  Geoffrey  Stead. 
who  has  been  elected  a  corresponding  member.  The  names  of 
the  deceased  members  are:  Franklin  Stetson,  John  MacKinnon, 
E.  G.  Scovil. 

The  following  shows  the  numbers,  classes  and  total  enrolled 
membership : 

Honorary, 4 

Life, 5 

Corresponding, 24 

OnKnary, 54 

Associate &4 

Total [73 


;vGoo»^lc 


'  TBK    HATDSAL   BIBTOKY   BOCIKTT. 


Treasurer's  Report. 
Income —  ; 

Balance  from  1901-3, $441  iS 

Interest  on  investtnenis, 56  25 

Bulletins  said, 10  63 

Government  grant, 200  00 

Membership  fees, 215  00 

Fredericton   N.   H.   S.   tor  publf^ing  report, 2?  SO 

Dividend  Botsford  estate, 10  00 

Donation  to  improve  the  Botanical  Collection  by  add- 
ing specimens  of  native  woods,  preserving  the 
plants  from  the  ravages  of  insects  and  otherwise 
adding   to  its   usefulness  and  educalional  value,  . .       40  00 

$1,000  56 

Expenditure — 

Maintenance  of  Museum, $  33  56 

Library,  books  and  binding, 4'  25 

Printing  and  distributing  Bulletin  XXI, 204  37 

Sundries, i43  7'4 

Balance, 577  64 

$1,000  tfi 

Of  the  above  balance  $33.00  is  held  in  irust  for  the  Ladies'  Association,, 

The  Society  owns  besides  a  $1,500.00  mortgage,  $1,000.00  special 
deposit  Bank  of  Nova  Scotia;  ($11.84)  $11.86  special  deposit  Bank  of 
Montreal    (Building   Fund), 

Special  adeniion  is  directed  lo  the  Building  Fund.  as,it  will  be  noticed 
that  the  $10.00  donated  in  December,  1897,  has  not  been  increased  by  any 
additions  except  the  interest  which  ii   has  earned. 

The  mortgage   is   protected  by   insurance. 

The  collections  in  the  Museum  are  proiected  by  an  insurance  of  $2,500. 

A.  GosDON  Leavitt, 
January  19th,  1904.  Treasurer. 

Library. 

A  rough  list  has  been  made  by  the  assistant  curator  of  the 
books  and  pamphlets  in  the  library,  preparatory  to  a  re-catalogu- 
ing and  re-arrangement,  so  that  the  library  may  be  made  more 
useful  to  the  members.  This  book  the  librarian  and  library  com- 
mittee hope  to  have  completed  during  the  present  year,  and  the 
Council  has  appropriated  a  sum  not  exceeding  fifty  dollars  for 
the  purpose  of  defra)-ing  the  expenses. 
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PUBUCATIONS 


Bulletin  XXI  has  been  published  during  the  year,  containing 
152  pages,  comprising  many  useful  articles,  illustrating  the  pro- 
gress ot  scientitic  work  and  discovery  in  New  Brunswick.  Other 
papers  of  more  popular  interest  have  been  published  in  the  local 
papers. 

Lectures. 

Ten  regular  meetings,  including  the  annual  meeting,  were 
held,  and  two  special  meetings.  The  following  are  the  dates  of 
the  meetings  and  the  titles  of  papers  read : 

1903. 
Jan.      6     (a)  On  the  reporied  appearance  of  the  Panther  (Felis  concol- 
or)  in  New  Brunswick,  by  Prof.  W.  F.  Ganong. 

(b)  The  Parasite,  by  Geo.  G,  Melvin,  M.  D.. 

(c)  Some  Rare  Plants  and  their  HabMs,  by  H.  F.  Perkins.  Ph.B. 
Jan.   JO.    Annual  Meeting.     President's  Address.     Election  of  Officers. 
Feb,     3,     (a)   Notes  on  the  Natural   History  and  Physiography  of  N.  B., 

by  Prof.  W.  F.  Ganong. 
(b)  Notes  en  New  Brunswick  Fishes,  by  Chas.  F,  B.  Rowe, 
Mar.     3.     (a)   The  Forestry  situation  in  New  Brunswick,  by  Prof.  W.  F. 
Ganong. 
(b)   Notes  on  the  Violets;  "Wimering;"  by  J.  Vroom. 
April  7.     (a)  The    s;riiciiire    of    the    Common    House    Fly,    by    W.  H, 

(b)  Some  retnarkable    Tree  Forms  in  New  Brunswick,  by  W. 

F.  Ganong. 

May    5.     (a)  Birds  and  their  Structure,  by  A.  Gordon  Leavitt. 

(b)   Birds  and  their  Nests,  by  J.  W.  Banks. 
Jttne   2.    Report    of    the    Royal    Society    Meeting    at    Ottawa,    by    Dr. 

G.  F.  Ma-.thew. 

Oct.     6.     (a>   Notes  on  New  Brunswick  Mnshrooms,  by  G.  U.  Hay,  D.  Sc. 
(b)  The  Highest  Land  in   New   Brunswick,  by  W.   F.  Ganong. 
Ph.  D. 
Nov,   3.     (1)   Fossil  Foot  Prints;  (2)  Genus  Hylopus— Dawson ;  by  G,  F. 
MaUhew,  D.  Sc. 
Two  papers  on  the   Physiography  and  Natural   Hi.story  of  New 
Brunswick   (read  by  title),   W.   F.  Ganong. 
Dec,    1.    Caverns,  Caves  and  Cavities,  by  Professor  L.  W.  Bailey,  Ph.  D. 
Papers  by  Dr.  Ganong  (read  by  title). 
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December  30  a  special  meeting  was  called,  which  was  address- 
ed by  Mr.  M.  L.  Fernald  on  the  distribution  of  certain  plants  on 
the  Gulf  of  St.  Lawrence  shores. 

A  special  meeting  was  also  held  on  the  evening  of  February 
loth  to  hear  the  address  of  Hon.  H.  A.  McKeown  cfi  "  The 
Border  Land  between  Insanity  and  Crime." 

An  elementary  course  of  lectures  was  given  on  the  Tuesday 
evenings  not  occupied  by  the  regular  meetings  during  the  months 
of  January,  February,  and  a  part  of  March.  The  following  pro- 
gramme was  carried  out :  Dr.  G.  F,  Matthew  gave  two  lectures : 
January  13,  "  Volcanoes,  their  Origin  and  Effects."  Januarj'  27, 
"Water  as  an  agent  in  modifying  the  Earth's  Surface." 

Dr.  G.  U.  Hay  gave  two  lectures  on  Ferns,  their  mode  of 
growth,  reproduction,  habits  and  uses — February  17  and  24. 

Mr.  A,  Gordon  Leavitt  gave  one  of  the  course  of  elementary 
lectures,  on  Bird  Structure,  and  another  was  given  on  Exotic 
Ferns  by  Mr,  Wm.  Mcintosh. 

L.'iDiEs'  Association. 

The  following  course  of  lectures,  carried  out  on  Tliursda> 
afternoons  during  the  winter  by  the  Ladies'  Association,  was  in 
marked  agreement  wiih  the  objects  of  our  Society: 
Jan.  15.     Thoreau.     Mrs.   E.   S,   Fiske. 

22.     Reminiscences  of  ihe  American  Museum.     Mrs.  G.   F.  Matthew. 

29.        Children's  Day — 

A  Talk  on  Insects.     Mr.  Wm.  Mdniosh. 
Feb.     5.     Wordsworth:   A   Nature   Poet.     Mrs.   G.   A.   Hannlton. 

12.    Color  in  Nature.     Miss  A.  Jack. 

ig.    A  Pre-historic  Mound  in  Ontario.     Miss  A.  L.  Hunt. 

26.        Children's  Day— 

A  Talk  on  Birds.     Mr.  A.  Gordon  Leavitt. 
Mar   5.     The  Scientific  Basis  of  Ar:.     (Illustrated),    Miss  M.  Barry  Smith. 

12.     A  Ramble  in   Switzerland.     Miss   Christine   Matthew. 

ig.     Nature  Study  in  the  Public  Schools.     Miss  G.  Murphy. 

26.    Reunion  of  Members. 

There  are  eighty-four  names  on  otir  associate  membership 
roll,  a  slight  increase  over  the  previous  year.  The  organizaticn 
continues  to  be  a  very  active  one,  and  the  ladies  have  shown 
themselves  at  all  times  desirous  to  assist  heartily  in  the  work  and 
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objects  of  our  Society.  Unfortunately  our  rooms,  difficult  of 
access  and  cramped  in  space,  do  not  afford  the  opportunity  of 
carrying  out  some  work  that  we  might  attempt  in  the  way  ot  a 
better  arrangement  and  display  of  our  archseoli^cal,  botanical 
and  other  natural  history  specimens,  and  fitting  up  a  more 
attractive  library  room.  • 

Library  and  Museum. 

The  library  and  museum  have  been  open  to  visitors  three 
afternoons  of  each  week — Tuesday,  Thursday  and  Saturday. 
'Ihe  assistant  curator,  Miss  Florence  A.  Hoyt,  has  attended  very 
promptly  and  faithfully  to  her  duties. 

The  number  of  visitors  durit^  the  year  has  been  seventy-eight 
adults  and  357  children. 

Additions  have  been  made  to  the  collections  in  the  museum 
during  the  year,  the  most  valuable  being  that  of  specimens  of 
insects,  representing  the  beetles,  by  Mr.  Wm.  Mcintosh. 

Changes  are  now  being  made  in  two  of  the  principal  rooms  of 
the  museum, — adding  lo  the  cases,  cleaning  the  walls,  renovating 
the  specimens  and  displaying  them  to  greater  advantage.  These 
changes  will  be  greatly  appreciated  by  members  and  visitors. 

Archaeology, 

During  the  year  this  subject  of  archaeolt^'  has  received 
attention  from  Dr.  A.  C.  Smith,  of  Tracadie.  He  has  for  many 
years  been  an  energetic  member  of  our  Society,  and  has  made  a 
number  of  valuable  contributions  to  our  museum.  He  has  carried 
on  researches  in  the  vicinity  of  Tracadie  which  have  shed  much 
light  on  the  life  and  early  history  of  that  part  of  the  province. 

At  our  January  meeting  he  presented,  through  Dr.  Matthew, 
a  note  on  ancient  modes  of  sepulture  observed  by  him  in  an  old 
graveyard  near  Tracadie.  Accompanying  his  no;e  were  several 
illustrative  specimens.  He  has  received  our  hearty  thanks  for 
the  excellent  work  he  has  done. 

S.  W.  Kain  has  published  iwo  short  papers  during  the  year : 
(i)     An  Old  Religious  Medal.  Acadicnsis,  \o\.  HI.  pp.  96-97, 

1903. 
(2)     Trade  Pipes,  Acadicnsis,  Vol.  Ill,  pp.  255-258,  1903. 
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Geology. 

The  following  note  on  a  new  locality  for  post-pleioscene  shell? 
may  be  taken  as  the  report  of  the  geological  committee  for  the 
past  year: 

In  December  last  Mr.  J.  P.  Clayton,  the  superintendent  of 
Femhilt  cemetery,  brought  to  this  Society  a  lump  of  clay  which 
he  had  dug  up  in  making  a  catch-basin  for  <Mie  of  the  drains  in 
the  cemetery  grounds. 

In  digging  for  this  hasin  he  stated  that  he  had  £rst  passed 
through  about  a  foot  and  a  half  of  gravel  and  sand,  then  through 
six  feet  of  red  clay,  and  finally  had  struck  the  layer  of  black  clay 
or  mud  of  which  the  sample  consisted. 

The  notable  feature  about  this  black  clay  is  that  it  abounds  in 
shells  of  the  common  mussel.  These  shells  are  in  an  excellent 
state  of  preservation;  some  of  them  with  valves  applied  to  each 
other  as  in  life,  and  all  having  the  color  and  nacre  of  the  shell 
perfectly  preserved. 

In  the  same  bed,  but  at  a  somewhat  higher  level,  were  a  few 
sea-urchins,  which  must  have  been  recently  living  or  dead  when 
they  were  entombed,  as  the  plates  of  the  skeleton  were  applied  to- 
each  other,  and  the  spines  were  in  juxtaposition  to  the  bosses 
on  the  plates  to  which  they  had  been  attached. 

A  few  colonies  of  bryozoans  also  were  observed  and  plales  that 
may  have  belonged  to  barnacles. 

Remains  of  strap-like  and  confervoid  seaweeds  are  abundant 
in  the  upper  layers  of  the  bed,  the  black  color  of  which  seems 
largely  due  to  the  decomposed  organic  matter  of  these  seaweeds 
p.nd  the  animal  fossils. 

It  is  evident  that  the  bed  of  shell-bearing  clay,  which  is  a 
few  inches  thick,  was  deposited  in  water  of  some  depth,  as  the 
remains  are  in  such  perfect  condition  and  show  no  evidence  of 
having  been  subjected  to  the  wash  of  the  waves,  nor  does  the 
deposit  contain  any  strictly  littoral  shells. 

It  is  interesting  to  compare  the  height  of  this  bed  above  the 
present  sea  level  with  those  of  other  localities  where  sea-shells 
have  been  found.     A  well  known  level  of  this  kind,  where   the- 
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remains  of  shell  fish  were  found,  was  at  the  east  end  of  Lawku-'s 
Lake,  where,  at  the  level  of  about  sixty  feet  above  the  sea,  there 
is  a  bed  of  clay  and  sea-sand  containing  shells  of  the  common 
clam,  the  sea-urchin,  the  rock  barnacle,  and  other  species. 

Another  place  where  marine  shells  have  been  found  is  at  the 
gravel  bank  north  of  liie  dam  of  the  Teservotr  of  the  city  water 
works  on  Little  River,  where  the  late  Gilbert  Murdock,  Esq ,. 
found  clam  shells  tn  silu.  This  place  is  about  160  feet  above  high 
tide  mark. 

Mr.  William  Murdock,  the  superintendent  of  the  city  water 
supply,  informs  me  that  the  locality,  where  the  clay  bed  with  shel's 
found  by  Mr.  Clayton  is  situated,  is  ninety-five  feet  above  high 
tide  mark.  The  Leda  clay  (brick  clay)  has  been  found  as  high  as 
30O  feet  above  the  present  sea  level  in  this  district ;  so  this  mussel 
bed  must  have  been  some  scores  of  feet  below  the  sea  level  when 
the  Leda  clay  sea  was  at  its  greatest  depth  over  the  district  around 
St.  John. 

Entomology. 

The  most  important  work  in  this  department  is  the  prepara- 
tion of  a  list  of  the  lepidoptera. 

BOTANV. 

Late  in  December  Mr.  M.  L.  Femald,  of  the  Gray  Herbarium, 
Cambridge,  Mass.,  paid  a  visit  to  St.  John,  and  spent  some  time' 
in  examining  the  plants  of  our  collection.  He  found  here  several 
rare  species  of  flowering  plants,  the  discovery  of  which  adds  'o 
the  knowledge  of  the  distribution  of  our  plants. 

An  examination  of  the  plants  in  our  herbarium  reveals  the 
presence  of  insects  which  must  be  removed  if  we  hope  to  save 
the  collection.  This  should  be  done  at  once,  as  the  plants,  repre- 
senting our  field  work  for  nearly  fort)'  years  past,  are  of  great 
value  from  a  historical  and  from  other  points  of  view  to  the 
students  of  our  flora. 

We  need  more  space  than  our  rooms  afford  to  make  a  (I'splav 
of  plants  for  educational  purposes  and  to  illustrate  their  economic 
uses.  W'e  need  especially  at  the  present  time  a  collection  of  the 
native  woods  of  the  province  and  facilities  in  our  museum    to 
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show  them  to  advantage.  Our  plants  at  present  are  only  useful 
for  reference.  Little  opportunity  is  given  to  the  student  for 
examination  and  study,  especially  of  the  shrubs  and  trees,  the 
jnost  important  section  of  our  flora. 

The  botanical  committee  is  keeping  in  view  the  early  publica- 
tion of  a  revised  up-to-date  list  of  the  plants  of  the  province. 

Professor  W.  F.  Ganong  made  an  important  study  of  the 
salt  marshes  under  the  title  of  "  The  Vegetation  of  the  Bay  of 
Fundy  Salt  and  Diked  Marshes:  an  Ecological  Study,"  It  was 
published  in  the  Botanical  Gazette,  Vol.  XXXVI,  pp.  161-186, 
280-302,  349-367,  429-445,  September  to  December,  1903. 

Additions  have  been  made  to  the  list  of  fungi  published  in  last 
year's  Bulletin.  These  additions  representing  some  rare  species 
■of  our  larger  fungi  will  be  published  in  the  next  Bulletin. 

Field  Work. 

The  field  work  of  the  Society,  as  a  whole,  was  confined  to  a 
series  of  Saturday  excursions  in  the  month  of  June.  These  were 
conducted  by  different  members  of  the  Society  for  the  purpose 
of  studying  the  geology,  plants  and  animals  of  the  park  and  other 
places  near  the  city.  An  effort  should  be  made  to  carry  out  these 
field  meetings  in  future  seasons  on  a  more  extensive  scale,  and 
especially  to  get  as  large  a  number  of  young  people  as  possible 
interested  in  nature-study.  If  these  become  interested  in  sum- 
mer, they  will  be  desirous  of  crowding  into  our  lecture-room  and 
museum  in  the  winter  months. 

If  our  members  could  devote  a  little  more  time  and  enthusiasm 
to  field  meetings,  and  to  the  holding  of  a  summer  camp,  whicli 
has  been  a  great  source  of  interest  and  advantage  to  us  in  years 
past,  it  would  be  a  great  benefit  to  the  Society. 

General. 

The  grateful  acknowledgments  of  the  Society  are  tendered 
to  those  gentlemen  who  have  prepared  papers  for  the  meetings 
and  for  publication  in  the  Bulletin,  especially  to  Professor  W.  F. 
Ganong,  who  has  done  so  much  in  his  papers  on  physiography 
and  natural  history  to  make  us  acquainted  with  the  wild  and 
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little-known  reg;ions  of  the  interior  of  the  province.  Our  thanks 
are  also  due  to  the  press  for  the  free  publication  of  notices  and: 
reports. 

In  planning  the  elementary  course  of  lectures  for  the  current 
year,  the  committee  has  sought  to  make  them  available  for  pupils 
in  the  higher  grades  of  the  schools ;  and  there  is  evidence  that 
many  will  avail  themselves  of  the  advantages  of  these  lectures. 

In  the  proposed  Ter-centenary  of  the  discovery  of  St.  John 
by  de  Monts  and  Champlain,  our  Society  has  felt  from  the  first 
that  it  would  be  desirable  to  have  the  Royal  Society  meet  in  St. 
John  on  the  occasion.  Accordingly  an  invitation  from  this  Society, 
and  from  the  Historical  and  Loyalist  societies,  was  extended 
to  the  Royal  Society  at  its  meeting  in  Ottawa  in  May  last  to  meet 
in  St,  John  about  the  24th  of  June,  1904.  The  invitation  was 
favorably  considered,  but  action  was  left  to  the  Council,  which- 
meets  in  Ottawa  early  in  February.  It  is  the  feeling  among 
members  of  this  Society,  that  should  the  Royal  Society  accept 
the  invitations  and  honor  the  city  by  its  presence,  this  Society 
will  do  everything  possible  to  make  the  meeting  a  pleasant  one. 
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ST.  JOHN  OBSERVATORY. 

Meteorological  Abstract  fob  1903. 
Latitude  45.17  N.  Longitude  66.4  W. 
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Tlie  mean  lieight  of  Eli«  barometer  was  iq-qS.  Tlie  highest  reading  was 
30.78,  and  the  lowest  18.86,  The  mean  temperature  for  the  year  was  42-6. 
being  0.7  warmer  than  the  average.  Maximum  temperature  82,5  on  Sep- 
tember 14;  minimum  -  12.5  on  January  19,  The  total  precipitation  was  46.95 
inches,  which  is  +0.13  diFFerent  from  average. 

First  frost  occurred  on  the  aind  of  October,  and  the  last  on  the  14th  of  May. 

Aurora  was  observed  on  the  sih  of  April,  Zist  of  August,  3isl  of  October 
and  I3lh  of  December,  A  meteor  of  exceptional  brilliancy  was  observed  at 
S.15  o'clock  (60th  Meridian  time)  on  the  night  of  the  I3tli  November,  For  a 
second  or  more  the  city  was  as  brightly  lighted  as  at  mid-day.  The  meteor 
movedfromeasttowest,  followed  by  a  trait  of  light  vibible  lor  several  seconds. 
I).  LEAVITT  HUTCHINSON, 

Dirtctor,  St.  John  Obsenaioty. 
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^BDDOBAIBRA    McInTOSHI,     n.  Sp.    and  mut,  rLABKLI^. 
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NEW  SPECIES  AND  A  NEW  GENUS  OF  DEVONIAN 
PLANTS. 


Bv  G.  F.  MAimBW,  LL.D.,  D.Sc,  F.R.8.C. 


Read    Febnarr    4,    1906. 

Some  members  of  our  Society  have,  during  the  past  summer, 
given  a  good  deal  of  attention  to  the  collecting  of  minerals  and 
tosstis  around  the  city.  Two  of  these  gentlemen,  Messrs  Wm. 
Mcintosh  and  A.  Gordon  Leavitt,  in  their  quest  have  visited  the 
localities  for  fossil  plants,  which  some  forty  years  ago  yielded  a 
rich  flora  of  Devonian  age  to  the  labors  of  former  members  of  our 
Society,  and  have  been  fortunate  in  discovering  some  new  plants 
in  the  Dadoxylon  Sandstone.  The  plants  described  in  this  paper 
were  taken  by  them  from  beds  about  200  feet  below  the  siunmit  of 
these  sandstones,  and  therefore  that  distance  below  the  prolific 
measures  of  the  Lower  Cordaite  shales  which  had  been  worked 
by  myself  and  the  late  Professor  C.  F.  Hartt,  and  at  a  later  date 
by  Mr.  W.  J.  WiUon. 

I  shall  first  describe  a  very  interesting  form  obtained  by  Mr, 
Mcintosh. 

PSEUDOBAIERA,  n.  gen.  PI.  VIII. 

This  genus  is  represented  by  certain  thick  smooth  leaves 
which  in  appearance  and  structure  combine  the  characters  of 
Filtcales  and  Gmkgoales.  The  leathery  leaves  having  strap  like 
lobes,  ending  in  mucronate  points  recall  Baiera,  while  the  general 
port  of  the  plant  is  that  of  a  fem. 

The  frond  is  tripinnate  and  seems  related  to  Eremopteris,  and 
Triphyllopteris.  It  is  regularly  alternately  pinnate,  the  piiuiules 
deeply  cleft  into  strap-like  lobes,  which  lobes  also  are  alternately 
pinnate  and  decurrent  on  the  mid-rib.  Venation  obscure,  owing 
to  the  thickness  and  smooth  surface  of  the  irinnules. 
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In  the  fertile  pinnules  the  lobes  are  replaced  by  obovatc 
sporangia  or  seed  vessels,  altenia'iely  pinnate  as  in  the  barren 
frond,  and  becoming  smaller  toward  the  end  of  the  pinnule. 

The  plant  representing  this  genus  has  a  general  resemblance 
to  Cydopteris  dissecta,  Goepp.  (SphenopieridiumJ*,  as  weSI  as  to 
Eremopteris  of  Schimper ;  but  both  these  forms  are  bifurcate  in 
the  rachis,  have  more  numerous  veins  and  a  more  flabellatc 
pinnule — It  differs  from  Sphenopteris  in  the  broad  flat  pinnules 
and  absence  of  a  prominent  nerve  in  the  lobes.  From 
HymenophylUtes  by  the  absence  of  alatiwi  on  the  rachis  and  it'' 
sub-divisions. 

The  fruitage  may  be  compared  with  Paiaeopteris,  expect  that 
the  pedicelled  group  of  reproductive  bodies  of  the  fertile  pinnules 
of  that  fern,  are  replaced  by  a  single  sporangia  or  pod-like  bclv 
in  this  genus. 

PsEUDOBAiERA  McIntoshi  n.  sp.  PI,  VIII.  figs.  I  to  6. 

The  species  is  represented  by  incomplete  frcMids. 

The  rachis  is  smooth  but  has  longitudinaj  shallovr  furrows. 
Attached  to  it  are  piimse  the  rachis  of  which  has  a  somewhat 
scabrous,  undulate  surface,  and  shows  when  decorticated  a  num- 
ber of  vascular  bundles. 

The  pinnules  aje  set  on  this  rachis  about  half  an  inch  apart  on 
each  side  and  at  an  angle  of  about  50°  to  70°  ;  they  are  long-oval 
in  form,  are  about  an  inch  and  a  half  lo  two  inches  long  and  are 
about  three-quarlers  of  an  inch  broad,  and  are  slightly  arched 
forward  in  the  outer  half.  They  are  deeply  incised  into  about  five 
Ifmg  narrow  lobes  on  each  side  and  a  terminal  lobe;  the  side 
lobes  are  directed  forward  at  the  ends  and  are  decurrent  on  the 
mid-rib;  the  lobes  are  alternately  pinnate,  slightly  arched  for- 
ward, have  nearly  parallel  sides,  and  are  truhcate-lacineate  at  the 
ends,  where  there  are  from  three  to  five  mucronate  points;  in  the 
lateral  pinnules  the  first  two  lobes  on  the  upper  side  are  frequently 
united  for  one-half  their   length.     The   pinnules   are  thick   an.1 


•  Ziitel's  PaiKOntology  Vol.  iii,  Vhots,  p.  108. 
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smooth  and  the  venation  quite  obscure,  except  near  the  end  of  the 
lobwS,  where  from  three  to  five  veins  can  be  made  out,  one,  vein 
running  to  each  mucronate  point;  decorticated  examples  shoyV 
several  parole!  nerves  about  the  middle  of  the  leaf. 

The  fertile  pinnules  are  of  smaller  size  and  Dcar  alternately 
pinnate,  spatulati;- oval,  (hoilow?)  pod-like  bodies  or  sporai^ia ;  in 
the  examples  known  these  bodies  do  not  extend  to  th-  base  of  the 
pinnule,  but  there  are  one  or  two  barren  strap-Hke  lobes. 
This  pinnule  is  about  an  inch  and  a  half  long  and  half  an  inch 
wide  and  shows  about  four  spatulate  lobes  on  each  side.  These 
spatulatc  lobes  show  a  branched  venation  and  possibly  held  seed 
vessels  which  became  detached. 

From  the  number  of  detached  pinnules  of  this  species  found 
scattered  on  layers  of  the  shale  it  seems  probable  that  the  plant 
had  a  deciduous  habit. 

Horison  and  Locality.  This  plant  was  collected  from  i 
thin  bed  of  shale  about  200  feet  below  the  summit  of  the 
Dadoxylon  sandstone  by  Mr.  Wm.  Mcintosh,  at  Duck  Cove, 
I.ancaster,  N.  B. — Not  rare. 

The  resemblance  of  this  plant  in  its  mode  of  branching  etc., 
lo  Baiera  may  be  seen  by  comparing  its  narrow,  upright,  pinnate 
lobes  to  the  lobes  of  the  leaves  of  Baiera;  compare  also  the 
alternate  pod-like  fruit.* 

The  following  plants  were  found  to  occur  with  this  species — 
A  species  of  Cordaitcs  is  quite  abimdant.  It  is  probably  a  variety 
of  Cordaites  Rabbit,  Dn,  but  the  Cardiocarpus  which  occurs  with 
it  is  smaller  and  less  fleshy  than  Cardiocarpus  corntitus  of  the 
Lower  Cordaite  shales.  Two  abundant  plants  are  an  Astero- 
catamites  allied  to  A.  scorbiculatus,  Schoth.  and  Calamites  cf.  C. 
CistH.  And  C.  cf.  Suckovii  also  occurs  but  it  is  not  nearly  so 
plentiful.  The  remains  of  these  four  plants  according  to  Mr, 
Mcintosh  comprise  three-quarters  of  the  collection  ma<le  by  him 
from  this  bed. 

Remains  of  ferns  are  rarer.  Tliere  is  an  Alethopteris  differing 
from  A.  discrepans,  Dn,  the  common  species  of  the  Lower  Cordaite 


•  Sec  Zitlel's  Pateontotogy  Vol.  in  Planis,,  p.  253. 
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shale.  A  Neuropteris  occurs  which  is  net  JV.  polymorpha,  Dn.,  so 
abundant  in  the  higher  measures.  An  obscure  Sphene^eris  and 
two  forms  of  Pinnularia  (one  is  P.  dispalans,  Dn.)  o<xur. 

In  consequence  of  the  coarseness  of  the  matrix  it  ts  difficult 
to  read  the  intimate  characters  of  these  ferns,  but  it  is  evident  that 
the  flora  occurring  with  Pseudobaiera  was  somewhat  varied. 

Mutation  flabellata,  n.  mut  PI.  VIII.  fig.  7. 

In  this  form  the  pinnules  were  sonewhat  more  than  half  an 
inch  apart  on  the  side  of  the  rachis.  The  pinnules  appear  to  have 
been  about  one  and  a  half  inches  long  and  were  about  three- 
quarters  of  an  inch  wide ;  they  were  thinner  than  in  the 
typical  form  and  the  lobes  more  spreading ;  also  the  ends  oi  the 
lobes  were  more  frequently  and  more  deeply  gashed;  the  veins 
also  are  more  readily  seen. 

Horizon  and  Locality. — Found  in  Plant  Bed  No.  2  ol  Hartt's 
series . — Scarce. 

I  have  had  this  form  in  my  collection  for  many  years,  but 
thought  it  too  imperfect  for  description.  It  is  now  clearly  seen 
to  be  related  to  the  plant  discovered  by  Mr.  Mcintosh. 

ANNULARIA  Brongn. 

Not  far  above  the  bed  containing  Pseudobaiera  Mr,  Leavitt 
discovered  a  fine  example  of  a  plant  of  this  genus.  It  may  ''. 
referred  to  Brongniart's. 

Annularia  longifolia. 

As  a  variety^  or  mutation  under  the  name  of 

mutation  LeavittIj  n.  mut,  PI.  IX. 

Stem  about  3  mm,  wide.  Length  between  the  intemodes  30-17 
mm. ;  about  24  leaves  in  a  whorl ;  length  of  leaves  30-50  mm- ; 
width  3-6  mm,;  there  is  a  strong  mid-rib  and  a  slender  pointed 

tip. 
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This  iorm  may  be  compared  with  Annul  aria  longifolia 
Brongt,  as  figured  by  Feistmantel.*  The  leaves  are  of  about  the 
same  knglh  but  are  in  some  cases  twice  as  wide,  the  length  be- 
tween the  intemodes  is  also  considerably  greater.  It  is  also 
similar  to  A.  longifolia  Brong,  as  figured  by  Lesquereaux. 

R.  Kidston  makes  A.  longifolia,  Brong.  a  synonym  of  A. 
(Casurainites)  stcHata,  Schlotheim;  and  in  this  he  is  followed  by 
David  White;  the  latter  author  figures  as  A.  stellala  a  much 
smaller  form  than  this  I  have  described ;  and  under  the  synonym, 
includes  A.  longifolia,  Brong. ;  his  A-  stellata  for  size  agrees  with 
Dawson's  A.  latifolia;  now  1  have  collected  Dawson's  species  in 
large  numbers  in  the  Lower  Cordaite  shale,  but  never  saw  oni 
comparable  in  size  wjth  the  q^utaticm  f.eavitti;  hence,  and  for  ;he 
reason  that  it  occurs  at  a  dilTerent  horizcm  irom  Dawson's  form, 
1  must  regard  it  as  a  different  species  from  Dawson's,  though 
only  a  mutation  of  the  great  Annularia  of  the  Coal  measures. 

Horizon  and  Locality.  I'Vom  a  thin  seam  of  shale  in  the 
Dadox>'fon  sendstcme,  a  little  above  the  Pseudobaiera  bed.  Duck 
Cove,  Lancaster,  N.  B.  Found  by  Mr,  A,  G,  Leavitt. 

At  page  516  of  Sir  WiHiam  J.  Dawson's  Acadian  Geolt^y 
Professor  C.  F.  Hartt  has  given  a  section  of  the  strata  at  the 
"Fern  Ledges"  on  the  Bay  Shore  in  which  he  gives  the 
Dadoxylon  Sandstone  an  assumed  thickness  of  300  feet.  Con- 
sidering this  OS  the  thickness  of  these  sandstones  at  Duck  Cove, 
the  following  would  be  the  relative  position  of  the  beds  contain- 
ing the  fossils  above  described  to  the  section  studied  by  Professor 
Hartt. 

Fe 
Dadoxylon   sandstone  betow   the  plants   above   described 

about  88 

Dadoxylon  sandstone  including  the  seams  carrying  these 

plants  12 

Dadoxylon  sandstone  above  these  beds  about  200 

Lower  cordaite  shales  (part),  containing  Hartt's  plant  beds       140 


'  Ziltel's  Palaeontology  Vol.  ill  (Plants),  p.  161. 
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DESCRIPTION  OF  THE  PLATES. 
Plate.  VUI. 

Fig.  I.     Pseudobaiera  Mclnlos/ii,  n   sp  —A  pinna  with  three  barren  pin- 

n tiles  attached,  and  two  detached. 
Fig.  2.    The  same — A  frond  with  a  number  of  bar«n  pinnules,  showing 

Ihe  solidity  of  the  leaf. 
Fig.  3-    The  same — A  teiTninal  barren  pinnule. 
Fig.  4.    The  same— A  lateral  barren  pinnule. 
Fig.  5-    The  same — A  young  (ertHe  pinnule  with  several  spa'.ukte  lolie* 

and  one  barren  lobe. 
Fig.   6.     The   same — A    fertik   pinnule   with   the   pod-Ike   sporangia,   and 

Iwo  barren  lobes  nl  the  base. 
All   figures  of  llie  natural  size — From  the  Dadoxylrn  sand'tone,  Duck 
Cove,  Lanca.ster,  N.  H. 
Fig.    7.    mut.    flahellala.    n,    mot. — Portions    of    two    barren    pinn'les — 

Natural    si7e — From   Ihe   Lower   Cordaite    Shades.      Fern   Ledges. 

]_ancaster,  N.   B. 

Plate  IX. 

Annularia  /ongi/elia.TiTn%t.  mvA.  Leavitli,  n.  mut.— Stem  with  tour  whorls 
of  leaves.  Natural  size—From  the  Dadoxylon  Sands'one,  D:;ek 
Cove,  L.ancaster,  N.  B.  , 
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REMARKS  ON  THE  HYDROGRAPHY  OF  NEW 
BRUNSWICK. 


Br  JosKPi!  Whitman   Bailiv, 


Read  June  6,  140J. 

In  view  of  the  careful  hydrographic  surveys  of  New  England 
made  in  recent  years  by  the  United  States  Geological  Survey,  it 
is  noteworthy  that  New  BrunsWick,  which  affords  a  most  inte.-- 
esting  field  in  this  respect,  has  received  scant  altenticMi.  The 
questions  involved  have  at  least  as  much  economic  as  scientific 
value. 

A  noticeable  general  feature  is  that  quick-flowing  rivers  of 
the  southerly  portion  of  the  Province  become  so  low  in  the  late 
summer  that  navigation,  even  by  canoe,  is  difficuit  or  impossible, 
while  nearly  all  rivers  of  the  northern  pait,  indeed  many  mere 
brooks,  contain  a  quite  copious  flow  of  water.  A  general  division 
line  between  the  two  classes  may  be  taken  as  following  the  valley 
of  the  Southwest  Miramichi  up  to  the  forks,  and  thincc  strikinjij 
across  country  to  Andover.  While  the  Xerepis,  for  instance,  may 
be  nearly  if  not  quite  dry  above  the  "deadwater"  near  its  moutn, 
the  Indian  freely  poles  his  loaded  canoe  up  the  Quisibis  or 
Gounamitz,  streams  of  no  greater  hydrographic  area.  The  basin 
of  the  Magaguadavic  at  St.  George  equals,  perhaps  exceeds,  that 
of  the  Ncpisiqiiit  at  its  Grand  Fal's,  but  how  inferior  is  the  low- 
water  volume  of  discharge!  Upper  Garden's  Creek,  in  Prince 
William,  equalling  in  length  some  small  northern  rivers,  occasion- 
ally becomes  quite  dry  at  its  mouth,  while  the  Mactaquac  and 
Pokiok  make  little  belter  showing.  Some  small  southerly  brooks 
at  times  contain  running  water  in  their  upper  parts,  while  quite 
dry  below.     The  writer    remembers   catching  a  good  string    of 
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trout  in  the  upper  reaches  of  Mill  Creek,  below  Fredericton,  al- 
though the  flow  between  pools  was  very  small,  al  a  time  when  the 
stream  bed,  near  its  mouth,  was  as  dry  as  the  railway  track  which 
crossed  it. 

The  conditions  for  copious  simimer  flow  apparently  do  not 
extend  westward  from  Andover  across  Maine,  as  the  Aroostook, 
the  main  St,  John  above  Allagash,  and  the  Chaudiere  River  in  the 
Eastern  Townships,  become  astonishingly  low  at  times.  Indeed 
the  steady  supply  of  water  for  power  at  Grand  Falls  depends 
largely  on  four  tributaries  of  the  St.  John,  the  Madawaska,  Fish, 
St,  Francis  and  Allagash  Rivers,  all  of  which  have  large  lake, ex- 
pansions in  their  lower  or  middle  courses,  ideally  situated  10 
serve  as  reservoirs.  Eastward,  in  the  Gaspe  peninsula,  those 
rivers  I  have  seen  appear  to  have  a  summer  discharge  dispro- 
portiona'.ely  large  for  their  limited  catchment  basins. 

Many  factors  ccaitribute  to  the  general  features  above  noted. 

I. — The  extent  of  forest.  The  fcrests  retard  evaporation  by 
their  shade,  and  control,  by  their  sponge-like  mosses  and  under- 
growth, a  too  rapid  flow  of  surface  water.  Forest  denudation, 
principally  by  fire,  haa  probably  been  the  primary  cause  of  the 
marked  decrease  in  the  summer  flow  of  the  St.  John,  a  decrease 
sufficient  to  greatly  shorten,  in  the  last  forty  years,  the  period  of  . 
steam  navigation  abo\'e  Fredericton,  A  dense  growth  of  spruce, 
fir  and  cedar,  very  common  in  New  Brunswick,  is  a  better  pro- 
tection against  drought  than  a  growth  of  deciduous  trees, 

2, — Lakes,  swamps  and  "deadwaters '.  These  store  up,  as 
reservoirs,  the  flow  of  many  broo';s,  p-oducing  the  more  decided 
effect  as  they  are  the  more  remote  from  the  source  of  the  stream, 
Madawaska  and  Fish  Rivers  are  th?  best  local  examples.  Even 
the  little  beaver-dam  may  be  noted  in  this  connection,  and  the 
obstruction  of  fallen  trees.  The  latter  often  form  the  nuclei  ol 
extensive  drift  dams,  such  a^  "The  Big  Jam"'  of  the  Hortnn 
Branch  of  the  Tuladic,  which  became  so  long  and  tangled  that  the 
stream-drivers  cut  a  new  channel  for  the  river,  in  preference  t'» 
undertaking  its  removal. 

3. — The  condition  and  character  of  the  soil  as  affecting  the 
percolation  of  water.     Obviously  a  soil  allowing  free  percolation 
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to  a  stream  after  rain  may  have  the  counter  effect  of  absorbing 
the  stream  in  dry  times.    While  normally,  in  the  case  of  ancient 

I  river  valleys,  the  banks  become  of  finer  texture  as  we  descend  t!ifi 

stream,  due  to  deposition  of  the  coarser  flood-bome  material  in 
the  more  rapid  -upper  reaches  and  of  the  lighter  silt  below,   yet 
■   .  small  tributaries,  when  nearing  the  main  stream,  are  often  obliged 

I  to  assume  the  torrential  character,  washing    the    finer   material 

from  the?r  beds,  and  leaving  collections  of  gravel,  loose  stones,  or 
I  even    bowlders,   into  which   the   attenuated   summer   flow   from 

L  above  may  sink   and   disappear.     Long's   Creek,  in   Kingsclear, 

presents  this  appearance,  and  such  conditions  may  have  caused 
the  above  noted  phenomenon  on  Mill  Creek. 

4- — The  general  geological  structure  of  the  region,  as  bearing 
on   subterranean    flowage.     It   is   quite  possible  that  rain  water 
falling  on  the  basin  of  one  river  may  occasionally  sink  to  a  level 
f  which  carries  il  under  the  channel  of  that  river,  and  into  some 

lower  valley,  there  to  appear   as   springs.      Possibly    Nepisiqutt 
Lake  supplies  water  to  the  Little  Tobique  in  this  manner. 

5- — The  extent  to  which  a  stream  is  fed  by  springs  as  distinct 

from  surface  drainage.     Conditions  in  this  respect  are  connected 

with  the  two  next  preceding  causes.     It  seems  safe  to  say  that 

r  springs  are  the    more    numerous    in    the    northern    highlanr!=. 

Spring  Lake,  the  head  of  the  Little  Tohique,  is  the  most  striking; 

!  illustration.  lis  outlet  is  a  wide  stream  of  running  water,  capah'e 

of    floating   loaded   canoes.     The   navigator   virtually    sees   the 

source  of  his  river,  so  far  as  it  is  an  open  visible  stream  of  any 

:  size,  but  a  few  yards  before  him.     I  believe  Dr.  W.  F,  Ganong 

ascertained  the  temperature  of  Spring  Lake  to  be  only  40°  Fah. 

in  August. 

6. — The  slope  of  the  river  valley.  In  <:ome  cases.  notaWy 
those  of  th"  Nepisiquit  Li'tlc  Southwest  Miramichi.  and  Rifiht 
Hand  Branch  of  the  Tobique.  lakes  and  deadwaters  rear  *he 
source  offset  the  unfavorable  effect  of  rapid  descent  in  the  lowor 
river.  The  Northwest  Miramichi,  although  in  the  rceion  of 
copious  flow,  has  periods  of  extreme  low  water,  doubtless  owincr 
to  it«  rapid  descent  and  the  complete  denudation  of  forest  near 
its  main  source. 
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7, — The  width  of  the  river  channel,  as  affording  exposure  for 
evaporation.  Log  driving,  both  in  its«if  and  as  opening  the  way 
for  increased  erosion  by  Hood  water  and  ice,  !ias  materially 
altered  some  of  our  river  channels.  The  writer  recalls  a  large 
"imdriv«n"  brook  eniering  the  Serpentine  which  had  r.ot  one- 
fourth  the  width  of  neighboring  "driven"'  brookfi  of  apparently 
equal  volume. 

8. — The  extent  and  distribution  of  rain-fall.  This  is  the  most 
important  factor  of  all,  and  statistics  are  not  obtainable  for  ai! 
parts  of  the  Province.  It  seems  probable  that  the  mean  annual 
rain  fall  ts  much  the  same  throughout,  and  ihat  the  'tr;ams  of 
the  northern  highlands  are  less  subjected  to  droughts  wan  ih' 
others,  and  receive  the  benefit,  in  hot  weather,  of  more  frequent 
showers  and  electric  storms.  In  August,  1904,  after  a  steady 
twelve-hour  rain,  a  rise  took  place  on  Taxes  River,  altogether  out 
of  proportion  to  that  of  the  Miramichi  and  neighboring  brooks. 
Our  party,  taking  advantage  thereof  to  pole  up  seven  miUs 
against  a  murky  torrent,  was  left  the  following  day  with  merely 
enough  water  to  carry  ih;  canoes  back  over  the  sand  bars.  The 
gently-sloping  weJl-foresied  Taxes  valley  would  not  point  to  such 
conditions.  Perhaps  some  "cloud-burst"  occurred  over  the  upper 
waters. 

The  various  causes  abovj  given  as  affecting  the  discharge  of 
our  rivers  may  so  co-operate  or  offs?t  cicii  other  in  a  given  case 
that  each  stream  r^'quires  separate  consideration.  In  connection 
with  the  first  important  factor,  that  of  forest  and  swamp,  we- 
append  two  maps,  one  of  the  great  Now  firunswick  wilderness, 
extending  intg  Quebec,  which  exceeds  in  area  the  Maine-Quebec, 
wilderness  by  nearly  1000  square  miles;  and  one  of  the  Cain's 
River  wilderness,  so  called  after  its  principal  stream,  the  second 
largest  area  of  New  Brunswick  wild  land.  The  thirj  of  such 
areas  in  size  is  that  about  the  head  of  Canaan  River.  Large  wild 
tracts  also  exist  in  Charlotte  County  and  in  Gloucester  County, 
east  of  the  Intercolonial.  Smaller  tracts  arc  found  in  ill 
directions.  The  regions  here  referred  to  contain,  up  to  the 
present  year,  no  railways,  no  roads,  other  than  those  used  by 
lumbermen  and  hunters,  and  no  permanent  human  habitation. 
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This  condition  of  things,  at  least  as  re^rds  railways,  will  shortly 
uiaappear. 

The  great  New  Brunswick  or  northern  wilderness,  soon  to  be 
divided  by  the  railway  from  Campbellton,  contains  about .:  1,500 
square  miles.  The  mean  elevation  is  probably  about  850  feet, 
with  a  maximum  elevation  of  about  2,700  feet  at  Mount  Garleton 
near  Nictor  Lake.  It  has  suffered  quite  severely  from  fires, 
especially  in  the  region  about  tlie  middh  Nepisiquit  and  uj^er 
Js'orthwesf  Miramichi.  Some  thirty-two  of  its  rivers  are  more  or 
less  navigable  by  canoe.  There  are  fourteen  salmon  streams, 
sahncm  also  ascending  a  few  large  brooks. 

The  Cain's  River  wilderness,  area  about  1,500  square  miles,  is 
remarkable  as  extending  to  within  two  miles  of  Fredericton.  Its 
mean  elevation  will  not  exceed  250  feet. 

The  purity  of  our  rivers  is  affected  bj'  inequalities  of  flow,  for 
where  variations  are  extreme  the  high  floods  will  cause  much 
erosion  and  the  feeble  summer  stream  will  be  ineffective  in  carry- 
ing off  accidental  impurities.  The  normal  impurities  of  Neiv 
Brunswick  streams  may  be  considered  under  three  heads : — 

First — Unseen  impurities,  only  determinable  by  such  chemicil 
analysis  as  has  recently  been  made  of  the  St.  John  at  Fredericton. 

Second — Such  impurities  as  produce  color-effects  in  the 
water.  Thb  subject  has  been  considered  by  Dr.  Ganong.  Sx 
Bulletin  No,  XVI.  of  the  Natural  History  Society.  Here  also 
chemical  analysis  is  necessary  to  a  full  understanding.  I  may 
add  that  like  contrasts  between  green  and  brown  rivers  draining 
almost  parallel  valleys  are  found  to  perfection  in  Gaspe  Peninsu'.i, 
and  throughout  the  Quebec  wilderness,  and  extending  at  least  -is 
far  west  as  I-ake  Superior.  While  the  great  lakes  on  the  St. 
Lawrence  and  Richelieu  rivens  not  only  act  as  settling  basins, 
but  discharge  greenish  streams  of  wholly  different  a^praratice 
from  the  great  majority  of  their  feeders,  we  observe  no  such 
effect  with  our  Fish,  Allagash.  St.  Francis  and  Madawaska 
Rivers.  We  cannot  even  class  these  streams  among  our  "clear- 
waters,"  and  Fish  River,  which  has  the  greatest  lake  extent,  ;.■= 
probably  the  darkest  of  the  four. 
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Some  of  our'  wine-colored  streams  seem  to  get  clearer  as  they 
descend.  The  Nepifiiquit  b  clearer  at  its  beautiful  Gi^nd  Falls 
than  at  the  Bc^an  Pool  above,  and  the  rather  dark  waters  of  the 
Wapsky,  Odell  and  Three  Brooks  have  less  effect  than  might  be 
expected  on  the  transparent  stream  of  the  lower  Tobique.  Most 
of  our  streams  undergo  marked  color  changes,  dependant,  1 
think,  to  a  great  extent,  on  the  height  of  the  water.  Thus  the 
usually  green  Resiigouche,  fairest  of  all  our  rivers,  has  been 
observed  by  Dr.  Ganong  to  acquire  at  times  the  more  prevalent 
brown  or  amber  tint.  It  seems  natural  to  expect  (he  strong.-st 
color  in  a  stream  at  medium  height,  when  the  water  is  in  contact 
with  much  vegetable  matter  in  the  swamps  and  low  placrs,  and 
when  the  volume  is  not  so  very  great  as  to  diffuse  the  naturnl 
pigments. 

Third — Ordinary  sediment.  Obviously  such  of  our  streams 
as  have  thickly  settled  valleys  are  the  most  hijhiy  charged  with 
sediment  during  floods.  It  usually  produces  the  color  of  yellow 
ochre,  and  never,  I  believe,  in  New  Brunswick,  tfiat  milky  ivhite 
appearance  observable  in  certain  streams  of  the  Laurentides,  Other 
forms  of  sedimentation  are  mentioned  in  Dr.  Ganong's  anicle. 
New  Brunswick  has  no  waters  so  heavily  silt-laden  in  summer 
as  those  of  the  Missouri,  or  even  of  the  lower  Ottawa. 

On  rivers  without  great  lake  expansions  the  principal 
deposition  of  silt  is  usually  at  their  mouth,  or  inarire  deltas.  Dr. 
Matthew  observes,  in  a  former  bulletin  of  the  Society,  that  the  real 
<i;lta  of  the  St.  John  is  some  fifty  miles  inland.  We  think  no 
other  river  in  the  world  has  this  feature  so  plainly  marked ;  al- 
though, in  a  less  degree,  the  phenomenon  is  very  common.  We 
may  mention  the  Hudson  below  Troy  and  the  St.  Lawrence  at 
Lake  St.  Peter,  although,  in  the  case  of  the  St.  Lawrence,  the 
deposition  is  really  at  the  delta  of  the  Ottawa,  the  main  Mri-am, 
above  Montreal,  being  far  more  free  fiTtr*  sediment  than  ariv 
other  of  the  World's  great  rivers.  Inland  sediment  d?posits  of 
this  kind  seem  frequently  caused  by  the  submerp-ence  ?nd  obliter- 
ation of  ancient  deltas  hy  continental  subsidences. 

A  table  is  added  of  the  approximate  drainage  areas  of  all  the 
principal  New  Brunswick  streams,  and  of  their  larger  tributari:s, 
from  which  their  relative  mean  annual  discharges,  but  not  their 
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relative  low  water  discharges,  may  be  reasonably  inferred.  Lack 
of  accurate  topographical  surveys  of  the  watersheds  niakes  the 
results  given  merely  fair  approximations,  and  where,  by  different 
calculations,  some  areas  have  been  found  to  be  about  alike,  I 
have  recorded  them  as  quite  the  same,  rather  than  to  chance  mis- 
placing a  river  in  the  series. 

It  is  interesting  to  note  that  our  Grand  Falls  discharges  the 
collected  waters  of  about  9100  square  miles,  an  area  somewhat 
iar^r  than  Massachusetts,  while  the  St.  Maurice  at  Shawanegan 
Fails,  the  site  of  such  recent  and  extensive  economic  development, 
drains  about  12,400  square  miles,  the  Ottawa  at  Chaudiere  Fal's 
about  40,000  square  miles.  Niagara  241,000  square  miles.  The 
entire  catchment  basin  of  the  St.  John  has  been  hitherto  given  at 
26,000  square  miles,  an  estimate  that  several  calculations  show  .ne 
to  be  grossly  incorrect.  Much  the  largest  hydrr graphic  unit 
solely  in  New  Brunswick  is  the  system  of  the  Miramichi. 
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ARTICLE  III. 
NOTES  0.\  CAMBRIAN  FAUNAS, 


Bv  G.   F.    MAxrHBw,  LL.D.,    FR.S.C 


Read  b.   March  1406. 

In  the  Transactions  of  ihe  Ro>-al  Society  of  Canada  wiH  be 
tound  a  series  of  short  articles  on  the  Cambrian  faunas,  two  of 
which  appeared  in  the  second  series,  V'oi.  \T1I,  Sec.  IV,  page  93. 
of  that  publication.  The  following  is  a  continuation  of  thjl 
series : 

No.   9. — OSTBACt  l>A. 

BradoriM  (?)  robiwta.  — For  want  of  distinctive  generic 
characters  this  species  when  described  was  referred  provisionally 
to  Prof.  T.  Rupert  Jonts  genus  Aparchites.  At  page  461  of  th' 
article  on  the  Cambrian  Osiracoda  of  Cape  Breton  (see  Can, 
Kec,  Sci.,  Vol,  VIII,  \o.  7)  we  have  suggested  a  possible  relation 
to  the  spicies  falling  under  the  genus  Indiana.  The  following  re- 
marks in  this  connection  may  be  added. 

B.  (?)  robusta  in  i-ts  large  size  is  parallelled  by  only  t\vo  of  tlie 
known  forms  of  the  Etcheminian  Ostracoda,  viz,  Leperdilia  ?? 
rugosa  and  Bradoma  pcrspicator,  mut.  maxima.  It  has  much  of 
the  general  outline  of  the  former,  but  is  not  so  wide  in  frwit  and  - 
has  a  shorter  hinge  line ;  it  possesses  a  similar  marked  border  fold 
behind.  But  it  is  a  more  ventricose  shell  and  is  not  wrinkled 
along  the  lower  side  of  the  shell.  This  species  has  a  row  of  some- 
what distant  tubercles  around  the  ventral  curve  of  the  vaJve  a 
little  way  off  from  the  margin ;  this  ornamentation  was  not  seen 
on  a  specimen  from  Hanford  Brook. 

Compered  with  the  secxmd  form  noted  above  (mut.  maxima) 
it  appears  more  rounded  at  tJie  posterior  marginal  slope,  and  has 
a  less   decided  hinge   line,  this  line  being  shorter  and  somewhat 

Cominued  OD   Page  475- 
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NOTES    ON    A    GRINDSTONE    QUARRY     AT    STONE- 
HAVEN, GLOUCESTER  CO..,  X.  B. 
By   Gkoffrbv  Stead,   B.  A.  C,   E. 

Kead  Ai.ril    4.    >9CS. 

At  Stonelraven,  about  i8  miles  east  of  Bathurst  on  the  south 
coast  of  the  Bay  Chaleur,  is  a  fine  quarry  where  grindstones, 
scythe  stones  etc.,  are  mav.ufaciur.'d  in  large  quantities.  The 
larger  grindstones  at  least  are  exported  to  the  Slates  where  a 
single  firm  uses  about  400  per  j-ear  from  this  quarry,  I  believe  in 
tlie  making  of  large  knives,  macheltas,  etc. 

The  quarry  lies  below  the  level  of  high  water  and  a  dam  is 
therefore  built  around  tli"  workings  to  exclude  the  sea.  All 
gravel  and  waste  material  is  then  removed  from  the  surface  an;i 
a  bed  of  good  quahty  stone  is  left  exposed,  A  channel  two  or 
three  inches  wide  is  cut  through  the  centre  of  the  top  layer  of 
stone  and  by  means  then  of  parallel  and  perpendicular  channels, 
blocks  of  the  required  size  are  detached. 

The  first  channel  must  be  cut  compkiely  through  the  bed,  the 
parallel  and  perpendicular  channels  may  be  only  two  or  thrpe 
inches  deep  when  by  means  of  wedges  the  blocks  of  stcme  are 
split  out. 

Making  the  first  deep  channel  is  a  tedious  process  as  it  is  done 
by  hand  with  picks,  and  on  seeing  this,  I  remarked  that  a  chv  el 
or  channeller  driven  by  steam  would  perform  the  work  mnch 
more  quickly  and  cheaply.  The  quarrymcn,  however,  explained 
that  the  steam  channeller  could  not  he  used  as  it  would  bind  in 
the  cut,  for  as  the  channel  is  made  the  sides  of  the  rock  creep  to- 
gether, the  total  amount  of  this  movement  being  about  an  inch 
and  a  half.  At  times  when  Ih?  channels  are  being  made,  the  un- 
equal strain  coming  on  parts  of  the  bed  not  yet  cut  throiicjh. 
causes  large  spawls  or  chips  to  crack  out,  thus  spoiling  mT'v 
blocks  of  stone  suitable  for  grindstones, 
407 
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I  thought  it  interesting  that,  though  in  a  small  way,  yet  very 
clearly,  a  pressure  and  movement  in  the  earth's  crust  was  here 
shown  to  be  still  in  operation,  which  has  during  past  ages  resulted 
i'l  the  crumpling  and  bending  of  the  earth's  crust  to  form  on  the ' 
one  hand  mountain  ranges  with  parallel  ridges  and  valleys,  and 
on  the  other  hand  elevated  plateaus  and  areas  of  depression. 

About  St.  John  we  see  evidence  of  the  extrems  movement  in 
the  upturned  and  folded  sirata  on  which  the  city  resti.  That 
movement  has  occurred  hers  in  comparatively  recent  times  was 
shown  by  Dr,  G.  F.  Matthew  in  describing  some  faqlts  of  dis- 
placements in  the  rocks  of  the  Hospital  Hill  which  must  have 
occurred  since  the  Glacial  Period. 

The  shrinkage,  through  cooling,  of  the  Earth's  mfiss  and  con- 
sequent settlement  of  ihe  crust  of  the  Earth,  is  the  primary  cause 
of  these  movements  and  it  producss  great  lateral  pressure  in  the 
rock  strata  which  is  noticeable  in  the  movement  of  the  rock  in  the 
StMiehaven  quarry  when  the  pressure  is  relieved  by  cutting 
through  the  strata. 

In  Ohio  a  level  formation  is  found  similar  to  ihat  in  the  New 
Brunswick  coal  measures  and  whereas  the  amount  of  stone  of 
quality  suitable  for  grindstopes  is  large,  ij  is  exceptional  to  find 
areas  where  the  beds  contain  blocks  of  sufficient  size  to  be  used 
for  that  purpose. 

Where  the  strata  are  level  and  near  the  surface,  the  quarry- 
men  claim  that  they  can  tell  where  to  look  for  stone  as  the  grouijd 
is  generally  low  and  swampy  where  the  most  numerous  fractures 
have  occurred,  and  higher  and  firmer  where  the  best  beds  may 
be  expected. 

At  Stonehaven  the  valuable  bed  lies  with  its  length  parallel  to 
the  shore  and  in  ap  easterly  and  westerly  directicm. 

The  northern  side  of  the  bed  forms  the  bottom  of,  and  thins 
out  under,  the  Bay  Cbaleur,  and  tins  Ihe  pressure  here  is  relieved 
and,  as  might  be  expected,  the  chief  movfmcnt  is  seen  when  ctits 
are  made  across  the  length  of  the  bed,  or  in  a  direction  perpei^- 
dicular  to  the  shore.  In  other  words  llie  pressure  upon  the  sand- 
stones at  Stonehaven  is  fnlv  observable  as  coming  from  thf  p. 
N.  E.,  that  is  from  the  direction  of  the  mouth  of  the  Bay  Chaleu-, 
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ARTICLE  V. 

NOTES  ON  THE  NATURAL  HISTORY  AND  PHYSIO- 
GRAPHY OF  NEW  BRUNSWICK. 

By   W.  F.  Gakong. 

89. — On  a  Remarkable  Noise  Heard  During  a  Forest  Fire 
AT  Neguac. 

Read  Januarjr  3,  190{. 

While  in  Tracadie  in  September  last  I  was  told  of  a  remark- 
able explosion  which  occurred  back  of  N^uac  two  years  ago  in 
JtUy  during  a  forest  hre,  and  which  was  supposed  to  be  due  to 
the  ignition  of  gas  held  in  a  pe&t-bog.  The  information  scented 
so  well  substantiated  and  the  phenomenon  itself  of  so  unusual  a 
character  that  I  sought  further  information  about  it  from  a  pro- 
minent and  observant  resident  in  the  vicinity,  oik  to  whom  I  am 
indebted  for  much  other  valuable  information,  M.  Romain 
Savoy,  of  Riviere  du  Cache.  He  writes  me  that  the  event  is  well 
known  locally,  apparently  creating  much  comment  at  the  time, 
and  that  he  attempted  to  investigate  the  cause,  even  having  the 
ground  examined  where  it  occurred.  It  was  not  truly  an  explo- 
sion, but  a  great  roar,  lasting  about  five  minutes,  and  was  heard 
but  once.  It  occurred  when  a  forest  fire,  driven  by  a  warm  south- 
erly wind,  was  burning  with  great  force  in  a  dense  forest.  In 
the  meantime  a  heavy  coUd  easterly  wind  sprang  up,  ithe  com-se  of 
which  could  be  followed  by  its  accompanying  clouds.  It  was 
when  this  wind,  with  its  cloud,  met  the  southerly  wind  and  smoke 
cloud,  that  the  noise  was  heard;  and  M.  Savoy's  explanation, 
locally  accepted,  is  that  it  was  the  meeting  of  the  cold  and  hot 
air  which  in  some  way  produced  an  effect  resulting  in  the  re- 
markable noise. 
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90. — On  the  LiuiTS  of  the  Great  Fire  of  Miramichi  of  1825. 

Reid  Febroary  7,    1^05;  later  r«-arittCD. 

Some  observations  upon  the  extensive  burnt  country  at  the 
head  of  the  northwest  and  other  branches  of  the  Miramichi,  and 
a  desire  to  detemune  the  rate  of  reforestation  of  btimt  lottst 
lands  in  Nev^  Brunswick,  have  led  me  to  attempt  to  ascertain 
the  precise  limits  of  the  great  Mii^michi  fire  which  occurred  in 
1825,  Two  sources  of  information  were  obviously  available, — 
first,  contemporary  records  in  newspapers,  books,  maps,  etc.,  and 
second,  the  testimony  of  the  age  of  the  timber  in  the  Miramichi 
valley  as  known  to  well-informed  lumbermen.  The  resiihs  of 
both  lines  of  inquiry  were  the  following. 

The  earJiest  account  of  thiE  immense  and  oalamitCMis  fire, 
(which  occurred  upon  October  Tlh),  that  I  have  been  abl?  to  find, 
is  dated  Miramichi,  October  nth,  four  days  after  the  event.  It 
is  a  brief  but  vivid  description  of  the  fire,  calling  attention  to  the 
need  for  aid  to  the  sufferers  in  whose  interest  it  was  printed  on 
the  front  page  of  a  letter-sheet,  evidently  intended  to  be  widelv 
circulated  with  business  and  other  correspondence.*  The  account 
of  the  limits  of  the  fire  reads  thus : 

At  Douglastown,  scarcely  any  kind  of  property  escaped  tiie  revafffs 

of  the  fire The  Town  of  Newcastle,   with  all  *he  surrounding  settlc- 

menls,   became  a  lolal   waste,   excepting  about   fourteen  bitildinffs.  ..  .and 

four  miles  thiiough  the  interior the  greatest  desolation  took  place.    The 

remote  settlements  from  the  erttrance  of  the  river  upwards,  present  to 
the  eye  the  dreadful  havoc  of  this  most  calamitous  event,  particularly 
those  of  the  North-West  Brandy  Baltibog  and  Nappan,  some  of  which 
have  scarcely  a  place  of  habitation  leflt. 

Another  contemporary  account  is  contained  in  a  pamphlet 
published  in  the  same  year  (1825)  at  Halifax,  reprinted,  in  part 
at  least,  in  Murdoch's  \oi-a  Scoria  (Vol.  Ill,  page  539).  It  is 
entirety  independmt  of  the  Rankin  account  above  quoted,  and, 
so  far  as  the  extent  of  the  fire  is  described,  reads  thus : 

It  has  since  been  ascertained  that  the  ciMdIagTation  extendied  from  the 
Ijorthward  from  the  neighborhood  of  Bay  Chaleur,  where  two  cottages 

•  A  letter  in  possession  of  Mn  Clarence  Ward,  to  whoni  I  am  indebded 
for  jthe  use  of  his  copy  of  the  very  ratre  origina*  (recently  reprinted  in 
St.  John  and  Miramichi  new^apers),,  shows  that  it  was  written  by  Mr. 
Alexander  Rankin,  apparently  an  eye  witness  of  the  Gre. 
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in  the  foiest  were  consumed,  to  Richibuctt^  a  distance  of  8s  miles  by  land, 
— and  from  that  place  over  the  whole  extern  of  the  Mirumkhi  and  its 
North  and  South-W«t  Branches,  the  Baltibogue,  Marian  and  Black  Rivers, 
and  other  tnbutaries,  including  a  iraci  of  more  than  too  miles  in  a  direct  line, 
and  containing  about  8000  square  miles  of  forest  in  New  Brunswick, 
subject  to  ihe  ravages  of  flame  and  hurricane.  In  oonnect'on  with  this 
may  be  viewed  the  bunung  of  a  great  part  of  the  lown  of  Fredeticton, 
the  seat  of  the  Government  of  that  province^  oa  the  same  day  that  New- 
castle suffered,  and  the  fires  in  (he  forests  of  Upper  and  Lower  Canada, 
and  <he  >Slate  of  Maine,  where  the  River  Penobscot  wa«  described  as 
lesembling  a.  sea  of  fire  for  thirty  miles  of  its  course,  and  the  reader  may 
judge  of  the  extent  of  the  injury  to  the  wood,  and  the  ungovernable 
rapidirty  with  which  the  flames  must  have  been  carried  by  the  winds,  to 
find  tiiem  at  the  same  period  desolating  parts  of  America  from  Brockville 
to  Miramiehi,  and  from  the  Saint  Lawrence  to  Jhc  Penobscct,  In  this 
extensive  range  of  naschief,  the  suifcrings  of  the  parish  of  Newcastle  were 
far  Burpatsing  all  the  rest  in  proportion  and  miserable  consequences. 

Mr.  Clarence  Ward  has  had  the  great  kindness  to  go  syste- 
matically through  the  fyle  of  the  New  Brunswick  Courier  tor 
me,  from  the  date  of  the  fire  to  the  end  of  the  y;ar,  and  later; 
but  while  he  found  full  accounts  of  the  fire  in  other  respects,  he 
discovered  no  definite  references  to  its  limits. 

The  best-known  description  of  the  fire,  and  one  practically 
contemporary,  is  that  by  Robert  Cooney,  published  in  his  Com- 
pendious History  of  1832.  He  was  living  at  the  time,  as  he  tells 
us,  within  a  mile  of  Newcastle,  and  was  an  eye-witness  of  all 
that  he  so  vividly  describes.  His  rcferencss  to  the  limits  of  the 
fire  are  as  follows: 

In  Miramiehi,  and  throughout  the  northern  part  of  New  Brunswick, 
the  season  had  been  remaikably  dry;  scarcely  any  rain  had  fiallen;  and 
considerable  apprehensions  were  entertained  for  the  crops.  Very  exten- 
sive fires  were  <Aserved  in  a  north  westerly  direction ;  along  the  sotrth  side 
of  the  Bate  des  Chaleiurs;  in  several  parts  of  the  Kstrict  of  Gaspe;  in 
the  neighborhood  of  Richibuctt^  and  tbence  in  a  southerly  direction  to- 
wards Westmoreland     (page  65) 

On  the  sixth,  the  fire  was  eviderftly  approximating  to  us;  at  different 
intervals  of  this  day,  frtful'  blazes  and  flashes  were  observed  to  issue  from 
the  different  parts  of  the  woods*  particularly  up  the  north  west,  at  the  rear 
of  Neweastle,  in  the  vidnity  of  Douglaetown  and  Moorfields ;  and  along 
the  banlcs  of  the  Bartibog  (pace  66) . . .  .suddenly  a  lengthened  and  sullen 
roar  came  boomii«  through  the  forest,  and  driving  a  thousand  massive 
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and  devouring  flames  before  it.  Then  Newcastle,  and  Douglastown,  and 
the  whole  nonhom  side  of  the  river,  extending  fiom  Bartibog  to  the 
Nashwaak,  a  distance  of  more  than  100  miles  in  leng-^h, became  eidoped  in 
an   immense   sheet  of  flame,   that  spread  over  nearly  6000  square  miles, 

(page  69)    the  whole  cultivated  Parish  of  Ludlow  lat  the  lime  of  the 

fire  including  all  Blissfield  and  Blackvillej   was  changed  into  a.  waste 

Barti1x%,  Nappan,  BIsck-River,  and  several  other  lunounding  s;itlemen:s 
became  involved  in  the  general  ruin.  More  than  fmr  hundred  square 
miles  of  a  once  settled  country,  now  exhibited  one  vast  and  cheerless 
panorama  of  destJalicm  and  despair,   (page  76). 

And  once  again  (on  page  70)  he  implies  that  the  fire  covered 
some  6,000  square  miles. 

Yet  another,  and  apparently  independent  account  of  the  fire 
is  ccKitained  in  M'Gregor's  British  America,  published  in  the  same 
years  as  Coonej 's  book  ( 1832) .  The  author  had  travelled  exten- 
sively in  New  Brunswick,  though  prior  to  the  fire,  and  he  appears 
to  have  had  some  sources  of  information  other  than  Ihose  above 
cited,  though  a  part  of  his  description  shows  the  wording  of  the 
fetter  of  October  1  iih.    As  to  the  fire  limits  he  writes : 

In  October,  1825,  about  a  hundiied  and  forty  miles  in  extent,  and  a  vast 
breadth  of  country  on  the  north,  and  from  sixly  to  sevetMy  miles  on  the 
Eioiith  side  of  .Miramichi  River,  became  a  scene  of  perhaps  the  most  dread- 
ful conflagi atioii  that  occurs  in  the  history  of  the  world  (Vol.  II.  264). 

The  following  account  was  obtained  tnd  printed  In  the  papers  for  public 
information  a  few  days  afterwards ;  ".More  than  a.  hundred  miles  of  the 
shores  of  the  Miramichi  ai«  laid  waste,  independent  of  the  northwest 
branch,  the  Ballibog  and  the  Nappan  settlements."    .     .     .     <page  266), 

Great  Ares  raged  about  the  same  time  In  the  forests  of  the  River  St. 
John,  which  destroyed  much  property  and  timber,  with  the  governor** 
residence,  and  about  eighty  pxivate  houses  at  Fredericion.  Fires  raged  also 
at  the  same  time  in  the  northern  parts  of  the  province,  as  far  as  the  Bay  de 
Chaleiir.    (Page  268). 

Another  independent  account,  giving  the  recollections  of  an 
eye-witness  some  twenty-four  jears  after  the  event,  is  contained 
in  Johnston's  Notes  on  North  Amrica  (published  at  London, 
in  1851).  The  author,  while  at  Chatham  in  1849,  was  toSd  of  the 
fire  by  a  Mr.  Rankin,  whose  recollections  of  it  were  very  viviil. 
Traditions  and  recollections  after  a  quarter-century  has  elapsed 
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must  always  be  accepted  with  caution,  but  they  are  not  without 
their  value.     The  account  reads  thus : 

Ii  was  ail  excessively  hot  SHmmer,  and  fires  were  burning  in  numerous 
places  upon  the  Miramichi  and  St.  John  rivers  and  their  tributaries.... 
on  the  7ih  of  October,  it  began  to  blow  from  nhe  southwest,  and  ihe  fire 
to  spread  over  ihe  country  in  the  same  direction.  The  wind  increased 
gtodually  to  a  hurricane,  and  the  fire  advanced  with  proportionate  ripidity. 
At  one  o'clock  in  the  afternoon  it  was  still  seventy  miles  up  the  river;  and 
in  the  evening  il  was  at  Douglastown.  Ii  travelled  eghty-five  miles  in 
nine  hours,  50  that  scaiicely  on  a  fleet  horse  could  a.  man  have  escaped 

from    it the    most    slrikiiig  thing  that  he  mentioned   were,   that   the 

flame  as  it  advanced,  was  twenty-five  mileslQn  breadth;  that,  coming  from 
the  west,  it  rushed  past  the  towns  of  Newcastle  and  Douglaelown,  leavin,? 
a  green  margin  of  some  miles  in  breadth  belween  its  southern  edge  and 
the  river;  and  that  when,  in  its  easterly  counse.  it  reached  Bii;  Tit -church 
River,  the  wind  lulled,  turned  around  and  drove  the  fire  up  the  river 
again.    Il  then  came  back  along  the  green  fringe  it  had  left  as  il  descended, 

and  by  the  way  licked  up  the  towns  of  Doughstown  snd  Newcastle 

The  tonn  of  Cliaiham  on  the  c^iposite  side  of  the  river,  in  a  great  measure 
escaped,  but  the  Nassua  [misprint  for  Nappan]  settlement,  six  miles  behind 
was  burned  to  the  ground,    (Page  35). 

Still  another  account,  resting  apparently  upon  recollections  of 
Sir  Howard  Douglas,  who  visited  Miramichi  a  few  days  after 
the  great  fire,  is  contained  in  Fullom's  Life  of  Sir  Howard 
Douglas  (London,  1863).  This  work  gives  also  a  full  account 
of  the  fires  at  and  near  Fredericton,  and  estimates  the  extent  of 
the  conflagration  as  6,000  square  miles. 

So  tnuch  for  the  accounts  proceeding  from  eye-witnesses  or 
others  in  a  position  to  know  the  limits  of  the  fire.  Later  accounts, 
if  compikd  with  a  genuine  regard  for  the  truth,  have  a'so  their 
value.  Thus  the  valuab'e  book.  Noiitia  of  A'ew  Brunswick,  pub- 
lished in  St.  John  in  1838  (page  126),  makes  the  fire  cover  nn 
extent  of  one  hundred  miles  along  the  Miramichi,  by  eighty-five 
in  breadth,  covering  a  surface  of  nearly  8,000  square  miles.  Tliis 
work  tells  also  of  the  fire  at  Fredericton,  and  of  others  on  the 
Oromocto  and  on  the  Tobique.  Gesner,  the  geologist,  who  had 
travelled  over  much  of  thi';  country,  makes  the  extent  of  the 
fire  from  the  Nashwaak  to  the  Bartibc^,  a  distance  of  more  thin 
one  hundred  miles,  and  even  makes  it  continuous  with  a  fire  '>n 
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Ihe  Tobique,  which  is  protably  incorrect  (A'^i-  Brunsztnck,  192). 
Again  Alexander  Monro,  the  suiTe>-or,  in  his  .\'ew  Brunswick, 
'855>  gives  an  account  of  the  Province  largely  independent  of 
other  works,  and  describes  the  limits  of  the  fire,  which  he  sa>-s 
embraced ; — 

Almost  the  entire  country,  from  within  a  sh^^t  distance  of  (he  Gulf 
shore,  and  the  head  of  the  TabastiKac  nver.  thence  nearly  to  the  Palls  of 
the  NipiBsiquJI,  and  from  that  vicinity  in  the  direction  of  ttie  TobJqcc 
River,  and  near  to  its  bead,  and  in  another  direction,  beginning  at  the 
month  of  the  Miranvchi  River,  embracing  both  iis  banks,  and  expending, 
in  tome  places,  beyond  the  pnaent  limits  of  the  county  to  the  Nashwaak 
river,  in  the  county  of  York,  thus  comprehending  in  the  uinle,  nearly 
4fiOo/ooo  acres  of  the  best  lumbering  region  of  the  Province.  (Page  aoa) 

Evidence  from  tradition  still  current  is  of  course  of  no  great 
value  after  so  long  an  interval,  (now  eighty  years)  since  the  fire, 
but  still  it  is  not  without  use.  A  valued  correspondent  of  mine, 
Mr,  P.  H,  Welch  of  Fulton  Brook,  Queens  County,  who  has  long 
known  the  woods  of  south  central  New  Brunswick  as  !umb?r- 
scaler  and  through  other  occupations,  writes  me  that  he  always 
understood  the  firs  covered  about  5,000  square  miles.  He  also 
adds : — 

About  forty  years  ago  I  worked  wi'.h  a  man,  an  ox  leamsler,  who  was 
a:i  eye-witness  of  fhe  burning  [of  Miramichi],  and  worked  all  over  the 
Miramichi  afterwards,  and  he  positively  slated  that  it  [the  fire]  com- 
menced a  short  distance  east  of  Nashwaksis  and  burned  everything  but 
swamps  to  the  Gulf  of  St.  Lawrence,  or,  to  be  more  correct,  to  Tracadie 
Ueach. 

Mr,  Welch  also  calls  my  attention  to  the  words  of  the  Ballad 
of  the  Miramichi  Fire,  compcwed  at  the  time,  and  still  sung  by 
the  lumbermen,  one  line  of  which  runs  "46  miles  by  100  this 
awful  fire  did  extend". 

So  much  for  evidence  as  to  the  general  limits  of  the  fire.  We 
consider  next  what  evidence  may  be  found  as  to  its  acfn^l 
occurrence  in  particular  places  aside  from  Newcastle  Parish.  Its 
occurrence  back  of  Chatham,  though  Chatham  itself  esceped,  h4E 
already  been  noted.  Mr.  Welch  confirms  this  from  the  relation 
of  his  friend  the  ox  teamster,  who  told  him  that  a  spur  "crossed 
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the  main  river  below  Chathani  and  laid  everything  waste  on  tlie 
south  side  of  the  river  to  Bay  du  Vin".  He  also  was  told  by  him 
that  "one  wing  of  the  fire  crossed  the  southwest  river  and  ran 
towards  Gaspereau  burning  itself  out  south  of  Blackville".  Mr. 
Welch  adds  that  there  is  other  evidence  of  its  extension  in  that 
direction,  and  he  has  given  me  the  limits  shown  on  the  accomp- 
anying map.  Mr.  Welch's  statements  on  this  point  receive  very 
satisfactory  confirmation  from  another  source.  In  1844  Sir 
James  Alexander  made  a  survey  for  a  military  road  from 
Moncton  to  Boiestown,  and  described  his  observations  in  h'4 
book  L'  Acadie  published  in  London  in  1849.  In  reference  to  a 
badly  burned  district  he  had  to  cross  between  Gaspereau  and 
Cains  River,  he  writes : — 

We  had  reached  the  scene  of  the  Great  Miramichi  Fire  of  1825,  when 
the  country  was  nvaged  and  laid  waste  from  the  nei^borhood  of  Bay 
Obaleur  to  Fredeiicton  (II,  1849)- 

And  the  matter  receives  confirmation  from  yet  another  sourc'3, 
foil  Deputy  Surveyor  Fairweather's  plan  of  this  country,  made  in 
1836,  (for  the  opportunity  to  see  which  I  am  indebted  to  Mr. 
E.  Hutchison  of  Douglastown),  shows  that  all  this  cduntry  be- 
tween the  Miramichi  and  the  Gasper«au  had  been  heavily  buxnl, 
though  of  course  the  evidence  is  not  conclusive  that  this  fire  was 
contemporaneous  with  lh«  Great  Fire.  Alexander's  statement, 
resting  a's  it  no  doubt  did  up<Mi  the  testimony  of  some  of  the  men 
in  his  employ,  would  seem,  however,  to  make  this  clear.  The 
extension  of  the  fire  in  another  direction  is  shown  on  one  of  Sie 
plans  in  the  Crown  Land  Ofike  which  marks  "Outline  of  Great 
Fire,  1825",  between  Mullins  Stream  and  South  Branch  Sevogle. 
Through  Mr.  Hutchison  I  learn  from  Mr.  Loggie  of  the  Crown 
Land  Office  that  there  is  no  other  evidence  in  that  office  bearing 
upcm  the  present  question. 

So  much  for  the  evidence  documentary  and  traditional.  We 
consider  next  the  evidence  from  other  sources.  Seeking  such, 
it  occurred  to  me  that  an  observant  and  well-informed  lumber- 
man dioroughly  acquainted  vrith  the  MiramicJa  country,  would 
probably  know,  in  part  from  the  ages  of  the  trees  growing  there. 
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the  approximate  limits  of  the  great  fire,  AccMdingly  I  wrote  Mr. 
E.  Hutchison,  of  Dougiastown,  well-known  as  one  of  the  lead- 
ing lumbermen  of  the  Miramichi,  and  placed  my  problem  before 
him.  He  has  had  the  kindness  to  reply  fully.  He  gives  it  as  his 
opinion  that  the  extent  of  the  fire  has  commonly  been  exagger- 
ated ;  that  Derby,  for  instance,  was  partially,  if  at  all,  burned,  and 
that  the  limits  of  the  fire  were  about  from  Portage  River  south  to 
the  main  Miramichi,  and  frcnn  the  Square  Forks  of  Seville  east 
to  Bartibog,  with  a  tongue  to  near  Grande  Dune, 

His  evidence  is  derived  from  the  relative  ages  of  the  timber 
trees  cut  within  and  without  those  limits.  When  I  called  h's 
attention  to  the  positive  statements  of  Cooney,  seeming  to  show 
a  much  greater  extent  for  the  fire,  he  replied  that  he  was  aware 
of  this  discrepancy,  but  that  his  ju(^ement  vras  based  upon,the 
unassailable  testimcmy  of  the  age  of  trees  standing  on  the  areas 
in  question,  and  that,  while  the  matter  is  somewhat  complicated 
by  the  occurrence  of  local  fires,  it  is  possible  to  trace  the  limits 
of  the  Great  Fire  with  scwne  accuracy  in  this  way. 

He  called  attention  lo  the  well-known  fact  that  Chatham  was 
not  burnt,  and  adds  that  the  occurence  of  abundant  and  large  old 
logs  all  along  the  south  side  of  the  Miramichi,  including  Cains 
River,  Bamaby  River,  Black  River,  and  Napan,  show  that  there 
could  have  been  no  extensive  fires  at  that  time  south  of  the  Mira- 
michi, and  that  if  the  great  fire  did  cross  thi  river  at  all,  it  must 
have  been  only  locally  and  without  doing  any  material  damage  to 
the  woods. 

Further,  since  much  of  Derby,  leather  with  the  basin  of  the 
Renous,  Dungarvon,  and  Bartholomews  Rivers  have  all  produced 
immense  quantities  of  logs  much  older  than  could  have  grown 
since  the  great  fire,  there  could  have  been  no  extensive  burning 
in  that  region  as  Cooney  implies.  The  same  is  true  of  the  dis- 
trict east  of  the  Bartibog. 

With  reference  to  the  age  of  these  logs  he  adds,  "Black 
fpruce,  which  is  our  principal  export,  does  not  make  logs  fit  io 
cut  much  under  loo  years,  and  I  have  counted  265  rings  on  a 
black  spruce.  The  white  spruce  and  pine  grow  quite  twice  :'S 
fast." 
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We  attempt  now  to  deduce  from  th«  collective  evidence  the 
limits  of  the  Great  Fire.  At  first  sight  the  testimony  appears 
somewhat  conflicting,  but  this,  I  believe,  is  because  two  quite 
distinct  ideas  are  associated  with  the  name  Great  Fire  of  Mira- 
michi.  It  seems  plain  that  in  early  October,  1825,  a  large  number 
of  local  forest  fires  were  burning  here  and  there  over  an  extensive 
drought-stricken  country,  which  embraced  a  great  triangle  with 
its  apex  near  Fredericton,  and  its  base  on  a  line  drawn  from 
lielledune  to  Richibucto,  (compare  the  accompanying  map), 
some  6,000  to  8,000  square  miles  in  area.  The  great  northwesU'- 
ly  hurricane  of  the  seventh  of  October  fanned  these  fires  to 
greater  violence,  extending  and  sometimes  uniting  them,  so  that 
they  formed  irregular  patches  and  net-works  scattered  over  the 
area,  leaving  however,  very  extensive  tracts,  especially  in  the  river 
valleys,  entirely  unbumt.  It  is  this  general  fire,  or  scries  of  fir'?s, 
to  which  the  name  Great  Fire  is  sometimes  applied.  In  certaii 
special  sections,  however,  the  fires  were  of  special  violence  ind 
extent.  This  was  the  case  with  that  which  burnt  the  Cains  Riv-r- 
Gaspereau  region,  and  with  those  which  burnt  the  great  area, 
still  barren,  on  the  head  of  the  Little  Southwest  Miramichi,  t'le 
Sevc^le,  Northwest  Miramichi  and  Nepisiguit,  the  most  extensive 
area  still  open  from  burning  in  New  Brunswick.*  Most  im- 
portant of  all  these  areas,  however,  partly  because  of  the  extent 
and  violence  of  this  particular  fire,  and  partly  because  it  involved 
So  great  a  destruction  of  life  and  property,  was  that  embracing 
the  parish  of  Newca'stle  and  vicinity,  some  406  square  miles  in 
area,  extending  from  the  Square  Forks  of  Sevogle  and  Mutlins 
Stream  easterly  to  the  Bartibog,  and  beyond  in  a  narrow  tongue 
to  near  Grand  Dune,  and  from  Tomogonops  and  Portage  River 
south   to   the    Miramichi,    which   it   crossed  below  Chatham  to 

•It  is  of  course  not  certain  than  this  area  was  burned  at  that  time,'  but 
certainly  it  was  burned  a  very  lonfc  time  a^,  and  apparently  no  more 
recently  than  the  country  about  the  Square  Forks  of  Sevoifle,  kn-mn  to 
have  been  burned  in  1825,  Confirmatory  of  il  are  the  various  rtfercnces, 
in  the  works  cited,  to  the  extension  of  the  fire  to,'  or  towards  Tobique. 
Perhaps  at  this  time  also  the  Graham  Plains  and  Mdlchell  Plains  country 
was  burned  on  the  Walkemik  Branch  (Note  87).  as  well  as  the  burnt 
country  on  the  Noith  P<^  Branch  and  the  Lower  North  Branch. 
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devasbate  Napan  and  even  BUck  River,  though  possibly  the  foes 
south  of  the  river  originated  separately.  It  is  this  special  fire 
wrhich  is  also  called  the  Great  Fire  of  Miramichi.  If  we  keep  in 
Riind  this  double  use  of  the  name  Great  Fire,  the  subject  of  the 
limits  become  fairly  plain. 


91.    On  a  New  Contour  Map  of  New  Brunswick. 


Up  to  the  present  time  no  contour  map  of  the  Province  has 
been  published.  Nor,  indeed,  has  any  portion  of  it  besn  thus 
mapped,  excepting  only  the  peninsula  between  Oak  Bay  and  the 
St.  Croix,  which  is  mapped,  with  contours,  on  a  United  States 
chart,  (see  Note  14),  the  dower  St.  John  valley  which  is  thus 
represented  on  a  crude  steamboat  circular,  and  certain  small 
sections  of  interior  New  Brunswick  thus  mapped  in  the  present 
volume  of  this  Bulletin  (pp.  216,  334).  Also  a  single  200  of  220 
foot  contour  is  represented  upon  the  Surface  Geolog)'  maps.  But 
otherwise  vertical  topography  is  shown  on  our  published  maps 
only  by  occasional  and  approximate  hachures.  Of  manuscript 
maps  I  know  but  two  showing  contours, — Owen's  fine  map  of 
1841-43,  showing  the  St.  John  from  its  mouth  to  Springhill,  and 
a  map  of  the  Province  which  ColoneJ  Maunsdl  teUs  me  he  made 
some  years  ago  and  sent  with  a  report  to  the  Militia  De- 
partment at  Ottawa.  The  latter  map,  I  learn  on  inquiry  at  the 
Department,  is  in  its  possession,  though  its  authorship  is  un- 
known, while  the  Report  cannot  be  found.  At  length,  however,, 
the  first  published  contour  map  of  the  Province  has  appeared.  It 
is  in  the  latest  volume  of  the  Transactions  of  the  Royal  Society  ■ 
of  Canada  (Vol.  X.,  1904),  illustrating  a  paper  of  my  own  upon 
the  causes  determining  the  distribution  of  settlements  in  New 
Brunswick.  It  is  on  the  scale  of  sixteen  miles  to  an  inch,  and  the 
contour  intervals  are  100  feet.  It  is  constructed  (a)  from  alt 
accessible  railway  levels,  (b)  from  all  barcnnetric  measurement* 
that  have  been  published,  (c)  from  my  own  observations  in 
various  parts  of  the  Province,  (d)  from  probabilities  based  on  the 
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The  heavy  line  indicates  the  a/ea  within  wthich  were  th«  local  fire*  ofien 
colleetively  grouped  together  as  the  Great  Fire,  The  shaded  places  show 
known  areas  of  fire,  the  definiteness  and  desliixtiveness  being  indicted  by 
depth  of  EhadinR.  The  Newcastle- North  west  area  shows  the  extent  of  the 
Great  Fire  proper. 
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geolc^cal  or  phyaic^^phic  constniclion  of  the  country.  Of 
course  it  cannot  be  accurate  in  details,  and  for  two  reasons.  First, 
the  data  are  wholly  insufficient  as  yet  for  a  fully  accurate  map; 
and  seoHid,  the  scale  is  too  small  to  allow  correctness  in  limited 
areas  of  much   diversity.     For  example,   the  scale  is  much  too 

small  to  allow  the  topography  south  of  Kictor  Lake  to  be  shown 

a-  accurately  as  we  know  it ;  and  this  is  true  in  many  other  placed. 

Nevertheless,  the  map,  I  think,  gives  a  correct  idea  of  the  general 

contours  of  Xew  Brunswick. 


92.     The  Fact  Basis  of  the  Fire   (or  Phantom)   Siiir  of 
Bay  Chaleur. 

Read  April.  4.  ifoj:  icvriitsn   Inn    1906. 

One  cannot  be  long  in  the  Bay  Chaleur  country,  especially  ^ts 
eastern  part,  without  hearing  of  the  fire  (or  phantom)  ship,  said 
often  to  be  seen  on  the  bay.  Until  a  short  time  ago  I  regardeO 
the  fire-ship  as  a  pure  fiction,  with  no  basis  other  than  the  proi;- 
ness  of  humanity  to  see  wonders  where  they  are  expected,  "r 
where  others  say  they  exist.  But  as  a  result  of  two  visits  to  that 
country,  during  which  I  questioned  many  residents  on  the  sub- 
ject, I  have  had  to  change  my  opinion ;  and  I  now  believe  there 
is  really  some  natural  phenomenon  in  that  region  which  manifests 
il.^'Mf  in  such  a  way  as  to  be  imaginable  as  a  vessel  on  fire. 

First  we  note  the  literature  of  the  subject.  Naturally  the  im  - 
aginative  writers  who  have  visited  Bay  Chaleur  have  seized  upon 
the  story  of  the  fire-ship  as  a  rare  treasure,  and,  adding  to  the 
wildest  local  tales  sundry  fanciful  imaginings  of  their  own,  with 
embellishments  of  banshees,  pirates  or  picturesque  historical 
perscniages,  have  produced  weird  fantasies  such  as  arc  preferred  to 
truth  even  by  grown-up  persons.  A  type  of  such  stories  is  found 
in  M'ss  E,  B.  Chase's  Quest  of  the  Quaint  (Philadelphia,  1902;, 
which  c')nnects  the  ship  with  the  voyages  of  the  Cortere.ils, 
maidng  it  a  vessel  set  on  fire  by  one  of  them  when  attacked  by 
Ih;  Indians.  From  such  a  treatment  there  is  every  gradation, 
through  many  newspaper,  guide-book  and  other  accounts  up  to 
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serious  descriptions  of  the  phenomenon  as  something  with  ^ 
probable  fact  basis.  The  best  account  of  the  latter  type  that  I 
have  seen,  writtoi  apparently  by  Mr.  A.  M,  fielding,  appeared 
some  years  ago  in  ths  St.  John  Sun.  It  reads  in  part  as 
follows ; — 

The  extent  to  which  a  visitor  may  be  impressed  by  the  story  of  the 
phantom  ship  depends  a  good  deal  on  the  source  of  the  information.  Hon. 
Robert  Young  [of  Caraquet]  will  leU  you,  for  example,  that  frequenily  at 
night  before  a  storm  a  large  light  may  be  seen  an  the  surface  of  the  bay. 
It  may  be  seen  in  winter,  when  the  ice  has  formed,  as  well  as  in  «ummer. 
and  it  is  not  confined  to  any  ore  poriion  of  the  bay.  Sometimes  it  is  much 
brighter  than  at  other  time«  and  appears  to  dance  along  the  surface. 
Joseph  Poirier  said  he  had  seen  it  so  bright  that  the  reflection  would 
appear  on  the  houses  at  Grande  Anse.  Rev.  Father  Allai'd  said  he  had  seen 
it  several   times  this  season.     In   fact  it  appears  to  be  quite  a  common 

phenomenon,  though  nobody  is  able  to  explain  its  cause. Those  who 

decline  to  place  full  reliance  in  this  interesting  story  [viz.  the  fanciful 
legend]  nevertheless  admit  that  eometimes  the  mysterious  light  eiiri;s  rays 
that  shoot  into  and  aJhwart  the  gloom,  and  might  by  a  particularly  well- 
nourished  imagination  be  likened  to  the  flame-lit  rigging  of  a  ship. 

The  information  I  have  myself  been  abk  to  collect  from  tho« 
who  have  seen  the  light  is  as  follows.  Of  course  I  have  sifted 
all  testimony  to  the  best  of  my  abi'.ity,  eliminating  all  exaggera- 
tions and  embellishments,  whether  these  be  due  to  ihe  habit  of  all 
humanity  to  make  a  story  as  big  and  good  as  possible,  or  to  tlie 
common  tendency  to  gull  an  impr^sionable  stranger,  or  lo  mere 
ignorance,  superstition  or  mendacity. 

Four  years  ago  Captain  Turner  of  Riverside,  Albert  County, 
a  clear-headed  sea  captain,  to!d  me,  iti  answer  to  my  mention  of 
the  fire-ship  as  a  freak  of  the  imagination,  that  he  had  himself 
seen  it  and  hence  knew  it  to  exist.  Later,  on  my  first  visit  to 
Caraquet,  I  was  told  by  a  lady  in  whose  word  I  have  abso'.ute 
confidence,  that  her  attention  was  attracted  one  night  by  a  light 
off  Caraquet,  which  looked  so  much  like  a  vessel  afire  that  she 
supposed  it  to  be  one  of  her  husband's  schooners,  and  called  him 
in  alarm,  only  to  find  that  it  was  the  fire-ship.  A  prominent  resi- 
dent of  Miscou,  Mr.  James  Harper,  told  me  he  has  seen  it  but 
once,  in  the  winter  on  the  ice  off  Clifton.    It  was  seemingly  some 
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len  miles  away  and  kept  rising  and  falling,  dying  down  to  a  ver^ 
small  scarcely  visible  flame,  then  rising  slowly  into  a  column 
'"looking  thirty  feet  high."  It  was  not  in  the  form  of  a  ship,  but 
a  column,  but  people  told  him  it  was  the  fire  ship.  He  was  told 
it  preceded  a  storm,  but  he  took  notice  and  no  storm  followed, 
Mr.  Robert  Wilson  of  Miscou,  who  sails  much  on  Bay  Chaleur 
tells  me  he  has  seen  the  fire-ship,  (or  as  he  calls  it,  the  "burning 
ship")  several  times.  The  time  he  was  nearest  it  was  about 
eleven  years  ago  off  Caraquet  on  a  very  dark  night.  The  light 
appeared  ahead,  and  finally  he  came  near  and  passed  within  lOO 
yards  to  windward  of  it,  so  that  he  saw  it  with  perfect  clearness. 
It  was  somewhat  the  shape  of  a  half-moon  resting  on  the  water, 
flat  side  down,  or  like  a  vessel  on  the  water  with  a  bowsprit  b'lt 
no  masts  etc.,  and  "all  glowing  like  a  hot  coal."  He  dared  not 
run  nearer  and  passed  it,  keeping  his  eyes  upon  it  until  far  beyond. 
(.)n  other  occasions  he  has  seen  it,  at  various  distances,  and  has 
come  to  pay  little  attention  to  it.  Sometimes  it  looked  somewhat 
hke  a  ship,  sometimes  not,  and  sometimes  it  vanished  while  iie 
was  watching  it.  Usually  it  is  dancing  or  vibrating.  Again  he 
has  seen  it  as  c«ie  tall  light  which  would  settle  down  and  rise 
again  as  three,  which  would  again  settle,  and  so  on.  Recently  I 
have  been  told  by  Dr.  J.  Ome  Green  of  Boston,  whose  connection 
with  Miscou  is  mentioned  below,  that  Mr.  Wilson  reports  seeing 
the  light  this  (1905)  autumn;  it  appeared  ahead  of  his  boat  is 
he  sailed  up  ihe  bay,  vanished  as  he  neared  it,  and  in  a  few  minutes 
re-appeared  astern,  ilr.  Andrew  AVilson,  another  leading  resi- 
dent of  Miscou  has  also  seen  it,  when  it  resembled  a  whaleboat, 
not  a  ship,  in  form.  Mr.  McConnell,  keeper  of  the  light  Jt 
Miscou  Gulley,  Iclls  me  that  he  has  seen  the  fire-ship,  about  two 
miles  away,  but  it  did  not  look  to  him  like  a  ship,  but  more  like  a 
big  bonfire.  Several  others  have  told  me  that  they  have  seen  it, 
(the  great  majority  of  the  residents  in  the  region  averring  that 
they  have  seen  it  at  one  time  or  another),  most  of  them  agreeing 
that  at  times  it  looks  like  a  ship  on  fire,  but  that  at  others  more 
hke  a  round  light.  All  agree  that  it  usually  precedes  a  stonn, 
and  is  seen  ovtr  the  ice  in  winter  as  well  as  over  the  water  in 
summer.     On   the   other   hand,   other   trustworthy   residents   of 
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Miscou,  noably  Mr.  Jas.  Bruno  and  Mr.  Ed.  Vibert,  both  of 
whom  sail  much  on  the  bay.  tell  me  they  have  never  seen  it,  and 
do  not  believe  in  its  existence. 

So  much  for  local  testimony.  But  it  receives  con&Tnation 
from  another  source.  For  many  years  post  Dr.  J.  Ome  Green  of 
Boston,  a  Professor  in  the  Harvard  Medical  School,  has  spent 
several  weeks  on  Miscou  and  has  taken  a  great  interest  in  alt  that 
relates  to  the  r^ion.  He  tells  me  that  he  has  himself  seen-a 
light  which  he  was  told  was  the  fircship.  Many  years  ago  when 
running  at  night  towards  Caraquet  he  saw  a  fire  off  in  the  bay, 
and  called  the  attention  of  his  companions  to  it,  but  finally 
thought  it  must  be  a  woods  fire  on  the  north  side  of  the  bay. 
Reaching  Caraquet,  however,  he  found  the  people  excited,  be- 
cause they  said  the  lire-ship  was  out  in  the  bay.  He  told  them  of 
his  belief  that  it  was  a  woods  fire,  but  they  declared  this  could 
not  be,  because  it  had  moved.  The  wind  at  the  time  was  gMitle, 
from  the  southwest,  but  it  was  followed  the  next  day  by  a  great 
northwester.  His  interest  being  thus  aroused  Dr.  Green,  in  later 
years,  attempted  to  investigate  the  phenomenon.  He  found  that 
it  was  reported  not  only  in  Bay  Chaleur  but  also  in  the  Gulf  of 
St.  Lawrence  as  far  south  as  Northumberland  Straits,  He  came 
If  the  conclusion  that  while  the  stories  were  mostly  exaggcratsd 
and  distorted  there  was  nevertheless  some  basis  for  them  in  fad, 
and  that  there  does  occur  in  this  region  some  natural  light  of  the 
general  nature  of  "St,  Elmo's  Fire."  This  was  exactly  the  con- 
clusion to  which  I  had  come  independently,  as  stated  in  this  note 
when  originally  read  before  this  Societ}'. 

Grouping  together  all  the  evidence  it  seems  plain, — first,  that 
a  physical  light  is  frequently  seen  over  the  waters  of  Bay  Chaleur 
and  vicinity ;  second,  that  it  occurs  at  all  seasons,  or  at  least  in 
winter  as  well  as  in  summer;  third,  that  it  ustially  precedes  a 
storm ;  fourth,  that  its  usual  form  is  roughly  hemispherical  with 
the  flat  side  to  the  water,  and  that  at  times  it  simply  glows  with- 
out much  change  of  form,  but  that  at  other  times  it  rises  into 
slender  moving  o^lumns,  giving  rise  to  an  appearance  capable  of 
interpretation  as  the  flaming  rigging  of  a  ship,  its  vibrating  and 
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-dancing  movements  increasing  the  illusion;  fifth,  its  origin  is 
probably  electrical,  and  it  is  very  likely  a  phase  of  the  phenomenon 
known  to  saikirs  as  St.  Elmo's  Fire. 

I  have,  of  courae  made  efforts  to  ascertain  if  any  such  phee- 
omenon  is  known  elsewhere  in  the  world.  Professor  R.  De  C. 
Ward,  Assistant  Professor  of  Climatology  in  Harvard  Uni- 
versity, writes  me  that  he  knows  of  no  record  of  a  similar 
phenomenon,  and  no  dcvel(q)ment  of  St.  Elmo's  Fire  so  grM^ 
that  it  could  be  mistaken  for  a  burning  ship.  Professor  A.  H. 
Pierce,  my  companion  in  my  visit  to  this  r^on  last  summer, 
has,  however,  called  my  attention  to  references  to  an  allied  sub- 
ject in  the  Journal  of  the  Society  for  Psychical  Research,  XII, 
190S,  108,  aod  again  in  1*»e  Proceedings  of  rtie  same  Sodety,  XIX, 
1905,  80,  wihere  an  account  isg^venof  Hghtsctoimedtohavebeen 
seen  around  Tremadoc  Bay  in  Wales ;  but  the  conclusion  is  reached 
that  in  all  probability  they  have  only  a  subjective  basis,  though  the 
statement  is  also  made  that  lights  of  unexplained  origin  were 
reported  as  annmon  on  the  Welsh  Coast  over  two  hundred  years 
ago.  it  is  also  of  interest  to  note  that  Schmitt's  newly-publtshed 
Monographie  de  I'lsle  d'  Anlicosti  (57)  mentions  manifestations 
of  St  Elmo's  Fire  observed  at  that  Island. 

It  is  plain  that  in  this  phenomenon  we  have  a  subject  which 
invites  accurate  investigation.  It  can  best  be  studied  by  a 
scientiJically-trained  person,  a  physician  or  other  student  accus- 
tomed to  scientific  evidence,  resident  at  Caraquet  or  Grande  Anse. 


93.    The  Origin  of  the  Notthumbrian  Svstem  of  Rivers 

Read  Id  ibitracl  May  i.  190^. ' 
The  most  striking  physical  feature  of  New  Brunswick  con- 
sists in  its  abundant  great  rivers.  These  are,  however,  so  diverse 
in  direction,  and  interlock  so  complexly  as  to  make  the  elucidation 
of  their  origin  seem  well-nigh  hopeless.  But  prolonged  study  's 
showing  that  in  reality  they  are  derived  from  three  primal  sys- 
tems, a  Fundian  system  which  I  have  described  in  an  earlier  note 
(No.  7S),  a  Northumbrian  System,  which  is  here  craisidered, 
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and  a  Laurentian  System  on  which  I  hc^  soon  to  make  some 
observations  before  this  Society.  I  need  hardly  emphasize  that 
the  present  paper  is  by  no  means  iinal  in  its  conclusions;  like  its 
predecessor  it  is  rather  intended  as  an  organization  of  the  avail- 
able facts,  and  for  the  formulation  of  an  hypothesis  to  serve  as  a 
guide  for  further  study. 

The  system  I  call  the  Northumbrian!  (because  lying  principal- 
ly in  Northumberland  County  or  else  tributary  to  Northumber- 
land Straits),  includes  all  the  rivers  emptying  into  the  Gulf  of 
St,  Lawrence  from  Bay  Chaieur  (but  excluding  the  Restigouche) 
to  Baie  Verte,  together  with  certain  branches  of  the  lower  St, 
John  which  belong  morphologically  with  them. 

Viewing  the  system  as  a  whole,  we  find  that  its  valleys  pre- 
sent certain  resemblances  and  certain  differences,  the  latter  being 
marked  enough  to  make  it  natural  to  consider  thim  in  some  four 
groups,  each  distinguished  by  peculiarities  of  topography.  By 
far  the  largest  part  of  the  system  falls  within  the  limits  of  the 
great  central-eastern  Carboniferous  Basin  of  the  province,  a  low 
plateau  country  having  a  gentle  easterly  sloj;*  and  formed  of  soft 
undisturbed  Carboniferous  sandstones.  It  is  in  this  basin  that 
the  rivers  adl  have  that  parallel  south  west-to-northeast  course 
which  i's  so  characteristic,  while  the  deviations  from  this  directio;i 
are  determined  by  the  crystalline  highlan^is  either  on  the  north- 
west or  the  south  of  the  basin.  But  we  can  best  consider  the 
valleys  in  groups. 

The  first  group  of  Northumbrian  vallejs  embraces  those  from 
Shediac  to  Baie  Verte,  and  extending  thence  into  Nova  Scotia, 
(compare  the  accompanying  map).  This  group,  however,  I 
wish  to  reserve  for  further  study,  and  will  merely  note  here  that 
I  believe  the  original  valleys  headed  in  a  line  of  crystalline  high- 
lands (an  extension  of  the  "Old  Eastern  Watershed")  now 
represented  by  the  Cobequid  Mountains  and  the  highlands  of 
Albert  County  (this  range  being  now  cut  completely  across  by 
Chigiiecto  Bay).  They  emptied  northeasterly  to  the  present  North- 
umberland Straits  and  across  them  and  Prince  Edward  Island  to 
the  sea,  the  many  inlets  of  the  Island  representing  the  remnants 
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of  those  old  valleys,  lint  the  group  of  valleys  iias  been  so  pro- 
foundly modified  by  the  formation  of  the  Bay  of  Fundy  that  much 
careful  study  will  be  needed  to  make  its  original  relations  clear. 

The  second  group  of  val'.eys,  however,  is  much  plainer  in  its 
relations.  It  includes  all  those  from  th;  Pelitc(i<liac-Shediac 
\alley  to  the  Main  Southwest  Miramichi.  They  all  have  this  in 
common,  that  they  lie  in  parallel  courses  from  southwest  to 
northeast  wholly  within  the  limits  of  the  Carboniferous  basin 
while  the  present  rivers  mostly  head  in  line  with  branches  of  the 
St.  John  from  which  they  are  s.parated  only  by  low  divides,  across 
v;hich  the  original  valleys  no  doubt  extended.  These  divides, 
(the  "Present  Watershed"  of  the  map).  He  in  a  line  runiiinfj 
northwest  between  the  I'etitcodiac  and  Shediac,  clear  to  the 
Main  Southwest  Miramichi,  which  it  rtach.s  just  to  the  eastward 
of  the  remarkable  rifjlit- angled  lw;nds  of  lliai  river,  after  which 
i;  swings  to  the  north  across  hoth  branches  of  the  Miramichi  and 
then  to  the  N'ortheast  just  east  of  the  Xoithwest  Miramichi 
(Minaqua)  and  Nepisiguit.  This  watershed,  throughout  its  en- 
tire course  is  now  crossed  by  but  a  single  river,  the  Miramichi. 
The  causes  of  Ihis  curious  exceplion  I  have  discussed  in  an 
earlier  note  (Xo.  54).  In  brief  it  seems  due  to  the  presence  here 
of  a  great  synclinal  trough,  paralk'l  and  homologous  with  the 
(Jeep  trough  forming  Bay  Chaleur,  the  much  shoaler  trough  in 
which  lie  Richibucto  and  Grand  Lake,  and  the  deep  trough  form- 
ing the  Hay  of  Fundy.  This  watershed  is  obviously  comparatively 
modern,  and  as  it  runs  here  parallel  with  the  present  coast,  and 
hence  wilh  Northumberland  Straits  and  with  Prince  Edward 
Island,  I  take  it  that  the  three  latter  all  have  the  same  origin,  viz., 
low  synclinal  and  anticlinal  foldings  parallel  with  the  present  sea- 
coast.  However  formed,  this  watershed  is  of  profound  im- 
jiortancc  in  the  development  of  the  Xorthumbrian  Rivers,  since 
i;  not  only  beheaded  all  those  of  the  group  we  are  considering, 
sending  niosi  of  their  upper  courses  into  th,-  St.  John,  but  also  be- 
headed those  of  the  next  group,  both  south  and  north  of  the  Mira- 
michi, turning  their  upper  courses  northward  or  southward  into 
the  Miramichi  ilsclf.    Hut  if  tlic  present  watershed  be  modern,  we 
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ask  where  was  the  ancient  one,  that  which  exist;^d  when  the 
N.onhumbrian  valleys  were  first  formed?  This  I  beheve  ran 
about  as  described  in  my  Note  on  the  Kundian  rivers,  namdy  in 
a  line  of  hills  (the  "Old  Eastern  Watershed"),  of  which  rem- 
nants still  exist,  extending  from  near  Cape  Wolf  on  the  Bay 
of  Fimdy,  northwesterly  across  the  head  of  Grand  Lake,  and  be- 
tween Ihe  Nashwaak  and  Taxes  to  join  the  Central  Higbland-i. 
Certainly  all  the  facts  known  to  me  in  connection  with  this  sub- 
ject seem  to  accord  with  this  explanation.  The  ancient  North- 
umbian  valleys,  therefore,  would  have  headed  on  this  Old  Eastern 
■Watershed ;  they  extended  northeastward  inchiding  some 
branches  of  the  St.  John  and  all  of'  our  present  North  Shore 
rivers  of  this  group;  while  they  no  doubt  in  part  cr05s:d  North- 
umberland Strait  and  Prince  Edward  Island,  the  inlets  of  which 
match  well  with  the  continuations  of  our  rivers.  Between  these 
valleys  are  Ihe  ancient  ridges  of  erosion,  parallel  with  the 
valleys,  and  manifesting  themselves  on  the  coast  as  the  various 
projecting  and  more  or  less  elevated  headlands,  some  of  which 
can  be  seen  to  match  with  t!ie  elevated  and  wider  parts  of  Prince 
Edward  Island. 

Wc  consider  now  the  valleys  of  this  group  in  order,  Mv 
explanation  of  their  courses  is  chiefly  based  on  cartography,  sup- 
plememed  by  information  from  other  sources;  it  is  rot  worked 
out  upon  the  ground.*  But  the  homologies  seem  so  clear,  and  all 
the  facts  known  to  me  so  consislintly  in  agreement,  that  I  have 
no  cjuesiion  as  to  its  correctness  in  general,  though  I  may  be 
wrong  in  many  details.  A  careful  study  on  the  ground  will  *Jn- 
doubtcdly  show  the  influence  of  glaciation  in  modifying  details 
of  the  river  coutsl's,  but  the  greater  features  of  the  rivers  must 
depend  upon  other  causes. 

I.  The  Shcdian  Vailey.  Thi=  is  the  least  distinct  of  tlie  series,  but  all 
con ?i delations  of  liomology  and  cartographical  evidence  seem  lo  indicate 
\haX    the    present    upper    part    of    the  Petilcodiac  formerly  continued  its 

■In  fact  this  country  is  all  of  such  low  reiief,  ha^  suffered  erosion  cfil* 
soft  rocks  for  so  long  a  lime,  and  is  mostly  so  den'iely  forested,  that  ti)e 
tracing  of  ancient  valleys  by  other  than  cartf^nphical  evidence  will  offer 
great  practical  difficulties. 
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course  across  lo  Shediac  Harbor,  (its  present  lower  course  b^ing  the  result 
of  capture  by  a  Fiindian  river),  either  by  the  root  followed  by  the  present 
highway  and  railway  to  the  southern  part  of  the  hirbor,  or  else  leaving 
the  present  valley  below  Salisbury  and  running  across  south  of  Indian 
Mountain  to  the  Shediac  River.  Its  head  is  of  course  in  the  Anagance. 
which  rises  on  the  old  eastern  watershed,  and  it  may  have  relations  whh 
the  Kennebccasis  still  to  be  worked  out*  Its  large  soiith!rly  branches 
( which  morphol(^ically  include  the  present  head  of  KennebL'cssis,  or 
Salmon  River),  flow  from  the  Southern  crystalline  Highlands  precisely  es 
many  branches  flow  into  the  same  basin  from  the  similar  Central  High- 

2.  The  Cocagnian  Valley,  Headed  in  or  near  the  present  Bennelts 
Stream  and  included  the  present  North  River  and  Cccagne.  probably  con- 
tinuing th:ough  Egmont  Bay  across  Prince  Edward  Is'and. 

3.  The  BuchtouchioH  Valley.  Headed  in  Ihe  pr<sent  Prices  Biook,  {or 
perhaps  in  Thomes  Brook),  which  is  stronely  re-entrant  to  the  present 
course  of  the  Canaan,  follows  the  upper  course  of  the  Canaan,  crosses,  (by 
Ihe  genei-al  rome  of  the  old  Indian  portige),  to  the  Buclotiche,  along  thai 
ri\-er  and  probably  across  to  Prince  Mward  Island,  emplyinj  through 
Cascumpec  Ita.rhor. 

4.  The  Richibuclian  VaUey.  Headed  in  the  present  Salmon  Creek, 
which  is  strongly  re-entrant  to  Salmon  River,  and  inclndid  all  ?almon 
River  to  the  old  Indian  portage,  across  by  i:s  route,  and  by  the  Richibucto, 
and  into  the  Gulf,  north  of  Prince  Edward  I^^land. 

A  minor  valley  probably  existed  between  this  and  the  preceding,  em- 
bracing a.  part  of  Coal  Creek  and  Lake  Stream,  the  upper  part  of  Salmon 
River,  and  emptying  by  some  branch  into  the  Richibuc  o.  Pos-iibiy  another 
emptied  by  the  Chockpish. 

5.  The  Kouchibouguasian  Valley.  Headed  in  the  rre-^ent  Gaspereau 
(captured  later  by  a  branch  of  Salmon  River),  followed  along  the  course 
of  Meadow   Brook,   and   the  extensii-e  lirte  of  open  barrens   (which   exist 

•Of  cou-sc,  in  still  earlier  times,  llie  river  which  preceded  the  Fetitcodiic 
and  Anagance  headed  in  Ihe  preseni  Kennebccasis,  r.s  Dr.  Matlhew  has 
painted  out  in  this  Bulletin,  XII.  54.  But  that  was  when  the  Carbonifeinus 
rocks  were  beiitg  laid  down  in  a  preceding  geological  and  geographicil 
cycle.  As  I  underitand  it.  all  of  our  pesent  rivers  originated  in  a  much 
later  cycle,  after  all  the  rcick  fiirmations  of  the  Piovince  hid  b:-cn  laid 
down  and  were  elevated  f«ain  above  the  sea.  It  was,  I  believe,  on  this 
final  elevation  that  the  province  possessed  that  ahree-plain  or  ihree-platcnu 
structure  which  originated  the  three  prima!  river  systems,  the  Fundian, 
Nonhumbrian  and  Laurenlian.  while  subsequent  geological  movetnenrs 
and  erosions,  supplemented  by  the  glacial  period,  ha\iB  altered  The  origin- 
ally comparatively   simple   systems  into  their  pKsent  ccmpli  cat  ions. 
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here  as  I  am  informed  bj-  Mr.  P.  H.  Welsh),  inlo  the  Kouch  Iwiigitacsi.- 
aiid  thence   to  ihe  sea. 

6.  The  Kouchibouguian  Vaicy.  Headed  in  the  upper  parts  cf  QJn- 
River,  (possibly  beyond  in  a  part  of  the  upper  Nashwaak),  crossing  lo  Ea-^t 
Branch  Siiibies  River,  thence  lo  the  Kouchibouguac  and  so  to  the  sea. 
It  is  likely  that  another  valley  headed  in  Burni  Land  Brook,  and  inc]tidc<l 
Muzeroti's  Brook,  a  part  of  Cains  River  and  Salmon  Brook,  and  tli-iii 
either  entered  the   Kouchibougiiac  or  else  the   Vinian   Valley, 

We  consider  now  the  third  group  of  the  Northumbrian  River.'^, 
those  beginning  with  the  Main  Southwest  Miramichi  and  extend- 
ing to,  but  not  including,  the  Nipisiguit.  I  have  been  able  to 
btudy  p:rsonaMy  several  of  these,  with  results  recorded  in 
previous  notes  of  this  series,  in  one  of  which  (No,  54)  I  have 
given  an  outline  (differing  soinewhal  in  d-tai'^s  from  that  he'^e 
presented)  of  the  physiographic  history  of  the  Miramichi,  The^e 
rivers  all  have  these  important  features  in  common,  that  their 
upp?r  courses  are  not,  as  in  the  prtceding  g.oup,  in  the  line  of 
tJieir  loFwer  coitrses,  but  instead  tliey  head  in  the  crystaiHine 
Central  Highlands  and  flow  approximately  parallel  (though  with 
interrelationships  still  to  be  worked  .out)  from  northwest  to  ■ 
."sonthea-it  .  uniil,  rcacl.ing  lat:.T  and  softer  recks,  they  swing  nv 
lonff  curves  through  a  right  angle,  flow  for  a  space  across  the 
Carbotiiferous  basiu  in  the  cliaracleristic  southwest  to  northea'jt 
direction,  and  thfn  suddenly,  although  still  in  the  same  formation, 
swing  at  right  angles,  some  to  the  north  and  some  to  ihe  south, 
into  a  single  trunk  river,  kaviiig  ihcir  original  lower  courses  to 
he  occupied  by  much  smaller  rivers  emptying  northeastward  into 
ihe  sea.  These  smaller  rivers  all  turn,  near  their  mouths,  towards 
Miramichi  IJay,  as  a  result  no  doubt  of  the  fact  that  this  Bay  lies 
in  a  synclinal  itrough  (alrea<ly  mentioned),  down  the  slopes 
of  which  the  rivers  naturally  tind  to  turn.  The  heads  of  these 
rivers  in  the  Highlands,  though  they  h^ve  undergone  some 
cltanges  in  dc^ai!,  are,  I  believ.',  the  original  heads,  and  the  old 
cctitral  watershed  and  the  pre.seiit  one  are  identical,  excepting 
that  it  is  now  cros.scd  by  the  South  Branch  Xepisiguit  and  the 
Main  Xcpisiguit  River,  a  condition  earlier  explained  (Note  70). 
The  great  curves  do  not  occnr  exactly  at  the  contact  of  older  with 
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newer  strata,  bul  approxima.ely  jo.  The  presence  of  ti.ese  curves 
would  seem  lo  indicate  that  the  older  rivers  flowing  radially  ont 
of  the  Central  Highlands,  here  met  tlic  arcient  Carboniferous 
Plain,  wliicli,  having  an  even  slope  norlheast.  carries!  the  rivers  'n 
that  dir-clicn.  a  feature  which  spi'aks  for  a  somewhat  ancient 
origin  of  the  system.  These  curves  are  not  in  all  cases  in  their 
original  positions,  as  I  have  shown  in  some  of  the  earlier  notes 
on  these  rivers,  and  as  the  cartography  of  others  seems  to  imply. 
The  reasons  for  the  remarkable  turning  of  all  the  Jower  courses  of 
all  these  rivers  into  the  single  Miramichi  are  flirty  plain  and 
have  already  been  indicated.  It  is  due  to  the  pre  ence  of  a  great 
north  and  south  depression  beginning  in  Nepisiguit  Bay  (which 
owes  its  existence  to  it),  and  runni.ij  south  aton;^  the  present 
course  of  the  lower  Nepisiguit.  Portage  Riv;r,  the  Northwest 
Miramichi,  the  several  ri;>ht-angled  bends  of  the  Main  Southwest 
Miramichi,  including  Cains  River,  and  perhips  even  showing  in 
some  of  the  branches  of  Salmon  River.*  This  great  depression, 
which  is  parallel  with  the  watershed  just  to  the  eastward  of  it, 
and  with  the  sea-coast,  is,  no  doubt,  either  a  shallow  syncline  or  a 
great  fault  line,  formed  in  times  comparatively  recent.  The  fact 
that  north  of  the  main  Miramichi  it  is  occupied  by  a  single  valley 
(which  from  it.s  Indian  name  ws  may  ciU  the  Minaqua),  col- 
lecting the  streams  from  ths  west,  while  south  of  the  Miramichi 
it  is  not  a  single  vallej'  but  rather  ihe  tumirg  of  the  streams  into 
one  another,  ts  probably  due  to  the  f^ct  that  the  syncline,  with  its 
anticline  on  the  cast,  is  fless  marked  to  the  south  and  more 
marked  towards  the  north, 

We  consider  now  the  valleys  in  detail.  The  upper  part  of  the 
first  of  them,  the  Main  Southwest  Miramichi,  and  its  relations 
with  the  \ashwaak  and  Taxes,  are  puzzling,  and  I  reserve  con- 
sideration of  them  until  I  have  been  ablo  to  strdy  them  upon  ihe 
ground.  Aside  from  this,  however,  the  courses  of  most  of  the 
valleys  are  fairly  plain. 

"Or,  continued  (lirnugh  tlie  Gasptrem.  G-^nd  l,ake  and  the  Inwer  St, 
John,  it  fomH  one  of  the  great  litieamcm  lines  o!  Eastern  Noith  America, 
discussed  hy  W.  H.  Hobbs.  in  Ihe  re[Kiri  of  the  Eighth  Intematioiial  Con- 
gress. (Washington.  1905.  193). 
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7.  The  Viniatt  Va'.Uj.  Headed  in  the  Taxes,  following  the  Main 
Southwest  to  the  mouth  of  Cains  River,  then  by  Black  Broc^  and  a  pari 
of  Bainf.by  River  (the  waters  of  the  two  latter  stltams  ccnun^  much 
closer  together  than  shown  upon  any  printed  map.  Me  MS.  plans  in  the 
Crown  Land  Office),  ihence  to  Bay  du  Vin  River,  which  apjwrenily  for- 
merly emptied  through  Lower  Bay  du  Vin,  as  shown  on  (he  map. 

8.  The  Malquanlian  fa.'/cy,— (from  the  Indian  name,  Matquanlicouk 
or  Black  River).  Headed  in  Barlholomews  River,  (which  does  not  non 
head  in  the  Highlands,  but  which  fu^her  study  will  probably  show  to 
have  done  so),  along  Bartholomews,  a  short  reach  of  the  Main  Southwest, 
'(he  SenHwagan  and  Black  River,  which  emptied  south  of  Vin  Island 
hcross  the  present  position  of  Fox  Island. 

g.  The  Napanian  Valley.  Headed  in  the  Dungarvon,  probably  in  King 
Bto(*  (though  perhaps  in  the  Upper  Tuadook,  Note  86)  and  ihence  alo.ng 
Dungarvon  to  the  Main  Southwest  as  far  as  Bamaby  River,  thence  across 
to  the  Napan  and  Miramichi  Bay, 

10.  The  Miramichian  Valley.  Headed  in  the  present  upper  Dungar- 
,von  and  beyond  iri  the  upper  walers  of  Tuadook  and  Rocky  Brook  (Note 
86),  probably  across  to  South  Branch  Renous,  wiih  Branches  as  shown  on 
!the  map,  and  by  Renoiis,  and  across  to  the  tidal  part  of  the  Little  South- 
west as  shown  on  the  map,  and  thence  along  the  preseiM  Miram  chi  and 
along  (he  norih  shore  of  Miramichi  Bay,  thus  forming  the  axirl  river  of 
the  system.  The  complicated  relations  of  the  South  Branch  Renous  and 
DungaTvon  are  uncertain,  and  perhaps  the  headwaters  of  this  valley  belong 
with  the  present  Dungarvon, 

Such  seetns  to  nic  the  most  probable  arrange:neiit  of  these 
valleys  from  such  data  as  I  have  at  hand.  It  is  however  possible 
that  the  arrangcmcni  may  have  been  different  in  delail.  Thus 
?-  part  of  Cains  River  may  have  run  into  Bay  du  \'m  River,  the 
Taxes  and  Main  Southwest  into  Black  River,  Bartholomews  into 
Napan,  Dungarvon  forming  the  axiaJ  river.  Or  the  Dungarvon 
may  have  flowed  by  Stewarts  Millslream.  I  have  no  question 
vhatsoev^'r  that  a  careful  study  on  the  ground,  or  the  possession 
of  accurate  contour  maps  of  the  region,  would  enable  us  to 
settle  these  questions,  at  least  to  a  high  degree  of  probability. 

11.  The  Tuadookian  I 'alley. —From  Tuadook,  the  Indian  name  of  the 
Little  Southwest  Miramichi'.  Headed  in  the  Tuadook  Lake  region,  and 
no  doubt  in  the  Walkemik  Basin  (Note  87),  the  connection  of  this  basin 
willi  the  present  Little  Southwest  Miramichi  (with  a  pregkcial  course 
through  Mains  Lake  and  Brook,  Note  54)  being  much  later  in  origin; 
followed  the  North  Branch  Renous  (Note  85I,  to  McKeiidiick  Brook,  by 
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the  valley  ot  which  it  swung  Vi  Catamaran  Brook  and  the  Little  South- 
West  Miramichi.  lis  conrse  beyonJ  that  it  ob-^^curf,  bvit  the  general 
paralklism,  sustained  by  certain  features  of  the  smaller  streams,  ivwild 
euggest  a  continuation  of  its  course  parallel  with  the  present  north  slicre 
of  .Miramichi  Bay  to  French  Ct^vc  and  ihence  lo  the  sei  through  Tabustin- 
tac  Lagoon. 

12.  The  Tabustian  Valley.  Headed  In  the  Niirth  Po'e  Branch  (^nd 
probably  in  its  Half  Moon  Lake  branch,  Note  99),  followed  the  North 
Pole  Branch  across  its  big  bend  to  near  its  month  (Note  54)  wltere  its  old 
course  was  in  line  with  the  Li'.tle  Soulhwesl  below,  IlK'nce  along  the 
Little  Southwest,  bending  gently  noith  of  its  present  poat-glacial  angle 
(Note  54),  ihence  lo  opposite  Little  Sevoglt-  and  across  lo  that  stream, 
along  it  and  across  country  to  Green  Brook,  thence  10  Slymesls  N[ill- 
stream  and  thence  to  Portage  River  £i>d  into  the  sea  by  the  present  cinirsf 
of  the  Tracadie  (Note  (H)- 

13.  The  Tracadian  Valley.  Headed  in  the  Sonlh  Branch  Sevogle  ami 
perhaps  beyond  in  the  West  Branch  of  the  Main  Sjiitb  Branch  of 
Nepisiguit  (is  will  be  shown  in  a  later  note),  and  with  another  branch 
heading  in  the  Lower  North  Branch  (and  perhaps  bey(md  in  ihc  upper- 
most course  of  the  present  Nonh  Pole  Bianchj  Note  99),  and  following 
Mullins  Stream,  across  country  south  of  the  S(|»ire  Forks  to  the 
Eskedelloc  and  a  part  of  'I'abusintac,  across  the  Traci^die  near  Head  of 
Tide  (Note  w).  and  by  Little  Tracadie  to  ihe  sea  near  Greeri  Point,  (or 
possibly  through  South  River,  Pokemouche) , 

14.  The  Pokemouchian  I'aHcy.  Headed  in  the  Main  Northwest  Mira- 
tnichi,  iwreiving  branches  as  shown  on  the  map;  and  by  the  Main  North- 
west, ihe  East  Branch  Portage  River,  aeriiS'i  to  a  basin  near  Meadow 
Brook  on  the  Tracadie  (Note  94)  and  along  the  Main  Pokemouche  to  Si. 
Simons  Inlet  and  Shippegan  Harbor  to  Bay  Chaleur. 

15.  The  Caraquelian  I'a/fj,  Headed  in  the  Tomogonops  (and  pos- 
sibly even  in  a  part  of  the  Nepi'^iguil  near  Indian  Falls),  swings  to  the 
south  branch  Portage  River,  thence  to  the  source  of  the  Tracadie  nnd 
across  (o  ihe  Giraquet  (Note  94)  and  (hence  to  the  sea. 

Such  seem  to  me  the  most  probable  courses  of  these  ancient 
valleys,  though  here  again,  while  believing  in  the  correclneFs  of 
my  explanaiion  in  general,  I  think  it  likely  that  considerable  error 
may  exist  in  details.  Such  an  arrangement  of  ancient  valleys 
would  not  onlj'  bring  this  whole  series  of  rivers  into  homology' 
with  those  in  an  identical  geological  formalimi  south  of  the  Mira- 
michi, but  at  the  same  time  explains  the  reason  for  the  re-entrant 
directions  of  the  rivers  flowing  into  the  Minaqua  River,  a  feature 
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Otherwise  very  difficult  to  explain,  and  also  the  reason  for  the 
peculiar  northeast  direction  of  parts  of  the  Bartibog,  Tabusintac, 
Porldge  River  and  Little  Tracadie,  and  for  the  curious  course  of 
the-Caraquet  parallel  with  the  coast  of  llay  Clialeur.  The  correct 
linking  of  the  valleys  east  and  west  of  the  New  Eastern  water- 
shed is  rendered  very  difficult  bj-  the  clMnges  which  have  been 
brought  about  by  the  considerabli;  height  of  that  watershed  (at 
least  535  feet  by  railway  levels),  and  also  by  subssquent  changes, 
in  part  glacial,  in  the  courses  of  tlie  Pokemouche,  Tracadie  (Note 
94)  and  Tabusintac  valleys.  The  lower  courses  of  tht'se  streams, 
no  doubt  following  the  slope  of  the  syncline  trough  forming 
Miramichi  Bay,  have  been  swung  directly  eastward  across  the 
low  ridges  separating  tht  ancient  vallej-s  (compare  Note  94). 
All  of  the  intervening  ridges  can  be  traced  near  the  s.-a ; — thus  the 
'luadookian-Tabusintian  ridge  shows  in  the  elevation  east  of 
Portage  River;  the  Tabusintian-Tracadian  in  ihe  elevated  ridge 
on  which  Tracadie  \'illage  and  its  church  now  stand;  the 
Tracadian-Pokemouchian,  the  highest  and  most  important  of  all. 
extends  out  to  form  Shippegan  and  Miscou  in  one  direction,  and 
southwesterly  to  cross  ih.'  Minaquan  valley  near  Chaplins  Island, 
causing  there  the  wide  separation  of  the  moulhs  of  the  North- 
west Miramichi  and  the  Scvf^le;  the  Fokemouchian-Caraqustian 
comes  to  the  sea  in  the  cliffs  of  Caraqu.t;  and  the  f:araqueiian- 
Nepisiguiiian  (the  latter  mentioned  b:low)  in  the  cliffs  at  Grande 
Anse, 

We  consider  finally  the  fourth  group  of  these  Northumbrian 
Rivers,  including  the  small  rivers  north  of  the  Nepisiguit  to  Bay 
Ciialeiir.  Though  short,  they  all  show  the  right-angled  bends  on 
their  issuance  from  thj  crystalline  highlands,  followed  by  a 
northeasterly  course  showing  a  certain  hon.ology  with  the  "valleys 
to  the  south  of  them.  Then  in  their  lower  courses  they  are 
swung  northward  into  Bay  Qialeur,  by  the  same  causes  which 
trrned  the  rivers  to  the  southward  into  the  Minaqua  valley, 
namely  the  elevation  of  the  New  Eastern  AVatershed  immediately 
on  the  east.    The  recognizable  valleys  are  the  following ; — 

16  The  Xct'^ii;uilian  ralky.  Heackd  prol>ably  ia  or  near  44-miIe 
Kr<  ok.  and  followed  the  Rcneral  course  of  tlie  pri'sciii  Nc|fl-ii(titit  lo  below 
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Grand  Falls.  Thence,  I  think,  it  flowed,  paralkl  with  the  valleys  souili 
of  it,  across  lo  llie  Pokeshaw,  which  now  Tuiis  in  a  remarkably  trough- 
valley  parallel  to  the  coast. 

17.  The  Pabincan  Valley.  Head«d  in  the  upp:r  pan  of  40-nii!c  Broak, 
pontinuing  across  to  NJne-mile  Brook,  bending  in  the  latter  lo  enter  the 
Pabincau,  which  perhaps  at  first  crossed  lo  near  Salmon  Besch,  but  early 
formed  the  lower  course  of  the  present  Nepisiguit. 

Northward  of  thk  vaUey  traces  of  Che  same  arrangement,  in- 
cluding the  bends  (now  less  marked  because  these  rivers  radiate 
from  the  highlands  rather  to  the  east  than  the  southeast),  may 
bj  seen  in  Little  River,  Middle  River,  the  Tetagouche  and  others 
nearly  to  Belledune.  Their  lower  courses  no  doubt  flowed  north- 
easterly over  a  plain  of  Carboniferous  rocks  now  replaced  by  Bay 
Clialeur.  North  of  the  sourc;  of  the  Tetagouche,  however,  the 
crystalline  Highlands  come  lo  an  end,  though  an  extension  of 
them  in  Silurian  recks  forms  that  notable  swelUng  into  Bay 
Oialenr  centering  in  Bclletiune.  \orth  of  Belledune  the  rivers 
all  belong  to  the  Laureiitian  system,  later  to  be  considcR-d. 


94.     The   Physiographic  Ciiak.acteristics  of  the  Tracadie 
River. 

Read    Dccembei    5.    190;. 

In  the  northeastern  section  of  New  Brunswick  are  several 
considerable  rivers,  the  Tabusintac,  Tracadie,  Pokeinotiche  and 
Caraquet,  about  which  hardly  a  word  is  to  be  found  in  all  our 
scientific  literature.  Yet  these  streams  are  of  great  interest,  not 
only  for  what  they  actually  are,  but  also  for  their  bearing  upon 
the  most  important  and  alluring  problem  in  all  the  physiography 
of  this  province,  the  mode  of  evolution  of  its  three  great  primal 
river  systems.  It  was  therefore  with  the  keenest  delight  I  was 
able  to  study  the  principal  one  of  the  series,  the  Big  Tracadie, 
during  a  canoe  trip*  from  near  its  head  to  its  mouth  in  August 


*I  iva,"  accompanied  by  my  fiiend.  Professor  A.  H.  Pierce.  We  were 
portaged  from  Bathurst  via  the  Bass  River  and  portage  ponds  <i)  the  mouth 
of  the  South  Branch.  I  discovered  too  late  for  a  change  of  plan  that  we 
might  have  descended  the  river  with  no  great  difficulty  tr<>ni  near  its 
source,  where  it  ciosses  the  portage  road. 
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last.      Such  results  as  I  found  of  inlerest  are  recorded  below,  and 
are  further  illustrated  on  the  accompanying  map. 

The  development  of  our  knowledge  of  the  river  may  be  briefly 
traced,  lis  name,  which  perhaps  was  extended  to  the  river  from 
the  region  of  its  mouth  by  the  whiles,  is  Micmac  Indian,  meaning, 
probably,  "camping-ground."  descriptive  of-  the  extensive  occu- 


pancy of  Tracadie  by  the  Indians  in  early  times.  It  is  first 
mentioned,  not  as  a  rivJr  but  as  a  place  or  port,  by  Champlam  m 
1604;  and  thereafter  it  appears  upon  substantially  all  maps  down 
to  the  present  day.  Xo  attempt  however  was  made  on  the  early 
maps  to  represent  the  river,  except  by  an  occasional  crude  and 
conventional  sketch,  until  after  it  was  siir\-cyed  in  1838  by  David 
Sadler,  whose  large-scale  plan  in  the  Crown  Land  Office,  show- 
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ing  the  river  from  Portage  River  nearly  to  the  head  of  the  South 
Branch  (viz.  the  upper  South  Branch),  is  the  original  of  all 
later  published  maps  down  to  the  present  day.  The  part  above  the 
Soiilh  Branch  has  never  been  surveyed,  but  is  simply  sketched 
from  intersections  of  timber-lines;  it  is  represented  very  badly 
upon  all  printed  maps,  but  more  accurately  upon  the  timber-plans 
b:  the  Crown  Land  Office,  from  which  the  accompanying  map 
i<-  taken.  Ths  lower  course  of  the  river,  from  three  or  four  miles 
above  Portage  River,  was  only  sketched  by  Sadler,  and  his  im- 
perfect draft  is  followed  on  all  printed  maps.  That  part  is  given 
more  correctly  from  land  surveys  on  plans  in  the  Crown  Land 
office,  followt'd  on  the  accompanying  map.  The  Big  Tracadie 
was  not  settled  until  after  i^'oo,  though  the  Tracadie  Settlement, 
at  the  mouth  of  the  Litll;  Tracadie*'  is  much  older.  The  settlers 
are  almost  entirely  Acadian  French,  who  have  extended  slowly  up 
the  lideway  until  now  their  uppermost  pioneer  settlements  reach 
tc  within  two  miles  of  the  head  of  tide.  Al]  of  the  remainder  oi 
th;  river  is  still  a  wilderness.  It  has  always  been  noted  as  a 
valuable  lumber  river,  and  some  lumber  of  the  very  finest  quality 
is  still  being  taken  from  ils  headwaters,  though  locally  it  is  said 
lo  be  almost  exhausted. 

Another  notable  Tracadie  feature,  less  striking  r.ow  thnn 
formerly,  is  its  wonderful  trout-fishery,  especially  for  sea-trout 
in  its  lower  course.  For  this  reason  it  has  been  much  visited  hy 
sportsmen,  and  mention  of  it  occurs  in  several  angling  books  and 
especially  in  the  Reports  and  other  writings  of  M.  H.  Perlsy. 
Scientifically  however  the  river  seems  not  at  all  studied.  I  can 
find  no  mention  of  it  in  any  scientific  writings  accessible  to  me, 
even  the  geolc^ical  reports  containing  not  a  single  refert^nce  to 
the  river. 

The  Big  Tracadie  River  rises  in  a  tiny  spring  rivulet  close  to 
the  Baihurst  Road,  as  I  am  toM  by  Mr.  Frank  O'Connor  of  Pvass 
River,  who  knows  the  Tracadie  thoroughly,  and  to  whom  I  am 
indebted  tor  much  important  information  about  it.  It  flows 
northeasterly,   rapidly   enlarging,   until   at    the   crossing   of   the 

•The  biMory  of  the  foiindiiig  of  Tracadie, 
the  mouth  of  the  Big  Tracadie,  are  given  in  a 
present  writer  in  Trans,  Royal  Society  of  Can; 
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portage  road  (see  the  map),  it  is  a  m.'adowy  Stillwater  stream, 
navigable  eveii  at  low  water  for  a  canoe,  winding  at  tlic  bottom 
of  a  wide  trough-like  mature -looking  valley  of  moderate  depth 
(perhaps  40  to  50  feet  below  the  general  level  of  the  coimtry). 
Mr,  O'Connor  tells  me  it  preserves  this  character  for  several 
miles  to  the  northeastward,  indeed,  to  and  around  its  easterly  bend. 
Kow  this  valley,  as  will  presently  be  shown,  is  very  mtich  older 
in  appearance  than  any  part  of  the  I'racadie  be4ow  it;  and 
furthermore  it  was  obviously  formtd  by  a  very  much  latter 
stream  than  that  which  now  occupies  it.  It  must  be  a  fact,  there- 
fore, that  it  does  not  represent  the  original  head  of  the  Tracadie, 
but  is  part  of  an  older  northeast-southwest  valley.  Our  best  maps 
(the  timber-line  plana  of  the  Crown  Land  Office,  followed  by  the 
accompanying  map),  show  that  this  valley  lies  exactly  in  line 
with  the  present  Caraquet  valley,  and  I  have  no  doubt  they  are 
parts  of  the  ancient  Caraquctian  Valley  described  in  the  preceding 
note,  (No.  93),  where  also  the  position  of  its  probable  head  in 
Tom ogonops- Portage  River  is  discussed. 

The  great  bend  of  the  Tracadic  to  the  eastward  I  have  un- 
fortunately not  seen.  At  the  uppermost  point  I  reached  in  ascend- 
ing the  stream  on  foot  from  the  South  Branch,  viz.,  just  east  of 
this  bend,  the  stream  is  of  a  meadowy,  smoothwater,  winding, 
sand-bottomed  tjpe,  a  character  which  it  holds,  as  Mr,  O'Connor 
tells  me,  all  the  way  from  the  portage  road.  Hut  the  valley  li're 
if.  much  narrower,  steeper- walled  and  newer  in  appearance  than 
is  the  part  above,  and  also  deeper,  perhaps  70-80  feet  below  the 
general  level.  Descending,  the  country  becomes  somewhat  lower, 
and  the  river  becomes  gradually  swiflcr  and  shoal.'r,  rippling  in 
:i  clear  stream  over  gravel  and  small  stones,  sometime^  carving 
into  high  banks  of  glacial  drift  or  of  the  greatly- jointed  soft 
gray  sandstone  which  constitutes  ihe  bed  rock  of  the  entire  valley 
of  the  Tracadie.  It  continues  thus  down  to  ihe  North  Branch. 
This  part  of  the  river  has  more  drop  than  any  other  part  of  'he 
main  Tracadie,  and  under  present  conditions  would  form  difficult 
canoeing  at  low  water.  Itut  th-  present  character  of  this,  as  of 
many  other  Xew  Brunswick  strwmis.  is  no  index  to  its  original 
character,    Mr,     O'Connor    has    told    nie     from    liis    personal 
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knowledge  of  Ihis  river,  and  I  have  been  told  by  oilier  lumkT- 
mcn  of  other  Xcw  Brunswick  streams,  that  the  great  quantities 
of  lo^'s  now  driven  at  a  time  down  a  stream,  ispecially  when  sup- 
plemented by  the  great  rushes  of  water  when  the  splash,  or  driv- 
ing, dams  (of  which  there  are  several  on  the  Tracadie)  are 
opened,  cause  an  extensive  tearing  awiay  of  Che  soft  banks,  mak- 
ing the  river-beds  much  broader  and  much  shdai^'r  than  they  were 
originally.  This  subject  should  be  kept  in  mind  in  studying  the 
ancient  routes  o£  Indian  travel,  and  will  explain  why  several  Now 
Brunswick  routes  were  much  used  by  the  Indians  where  now  a 
canoe  could  be  taken  only  with  very  great  difficulty,  or  even  not 
SI  all* 

The  North  Branch,  so  far  as  I  have  seen  it,  some  two  or  three 
iriiles  up,  is  also  in  large  part  a  meadowy,  sand -bottomed, 
smooth-water  stream,  up  wliich  even  now  in  low  water  a  canoe 
could  be  worked  with  little  difficulty.  The  valley,  which  is  some 
40  to  50  feet  below  the  genera!  level  of  the  country,  though  small, 
is  moderately  open  and  mature;  and,  since  it  continues  exactly  the 
direction  of  the  main  Tracadie  below  it,  I  have  no  doubt  it  is 
morphologically  the  head  of  the  Tracadie,  while  the  present  main 
s:ream,  from  the  mouth  of  tiie  North  Branch  northwesterly  to 
the  great  bend,  represents  a  branch  which  has  worked  back  across 
th?  ancient  watershed  and  captured  the  head  of  the  Caraquetian 
Valley. 

Below  the  North  Branch  the  combined  streams  form  a  shallow, 
rippling,  cold  and  clear-water  river,  winding  somewhat  in  an 
open  and  se-niingjy  rather  mature  valley,  washing  at  times 
against  high  glacial  banks  or  low  ctiflTs  of  sandstone,  the  jointed 
pieces  of  which  are  washed  out  to  fonn  sma'l  angtdar  boulders 
in  the  stream.  These  small  sandstone  boulders  are  practica'ly 
the  only  ones  found  throughout  the  length  of  the  Tracadie.  the 
granite  or  other  crystalline  boulders  of  the  rivers  of  the  interior 
being  here  quite  wanting.  Such  is  the  Tracadie  down  to  the 
South  Branch, 
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The  South  Branch  I  have  se^n  only  for  a  mile  or  two  above  its 
rr.outh.  Mr,  O'Connor  lells  me  it  rises  in  three  tiny  clear  lakes, 
whence  it  flows  eastward  with  considerable  drop,  falling  at  times 
over  rocky  ledges  or  swiftly  over  stoiies  ajitl  gravel,  with  little 
Stillwater  upon  it.  As  far  as  I  have  seen  it,  is  a  swift  shallow 
stream,  in  a  somewhat  narrow  valley.  Evidently  this  is  a  new,  if 
not  possibly  post-glacial,  branch  of  tlie  Traca(iie,  draining  the 
eastern  slope  of  the  elevated  ridge,  some  loo  to  150  feit  above  the 
streams,  crossed  by  the  portage  road.  This  ridge,  I  believe  ex- 
tends southwest  to  form  the  wati-Tshed  between  Ncpisiguit  waters 
and  Tracadic- Tabus intac  waters,  and  northeastward  to  separate 
Caraquet  from  Pokemouche  waters,  reaching  the  sea  in  the  ele- 
vated land  and  cliffs  at  Caraquet.  It  is  in  fact  the  separating 
ridge  between  the  ancient  Caraqiielian  and  Pokemouchian  valleys 
of  the  primal  Norlhumbrian  system  (Note  93). 

Below  the  South  Branch  the  river  is  of  course  enlarged,  and, 
except  for  occasional  bars,  becomLs  readily  canoeable  even  at  low 
water,  despite  its  shoaling  through  lumbering.  It  winds  in  a 
somewhat  open  valley,  witli  a  rippling  How  and  occasional  little 
rapids  over  gravel,  sand,  and  .tniall  stones  with  occasional  glacial 
or  sandstone  banks,  while  gradually  pools  appear,  sand-boitomed 
and  temptingly  trout-haunted  in  the  clear  white-water  depths. 
The  banks,  as  everywhere  above,  are  densely  wooded,  and  the 
entire  river  very  altraciive.  Descending,  th^  stream  becomes 
gradually  quieter,  sand-bottomed  pools  are  more  frequent, 
snioothwati'r  prevails,  the  banks  are  of  a'der  and  mea.low,  the 
valley  opens  out  more  and  more,  until  a  mile  or  more  above 
Meadow  Brook  the  river  is  winding  in  a  pimsant  open  intervale 
basin,  which  has  been  partially  cleared  for  camping  purposes  nn  ■ 
the  line  of  the  Bathurst-St.  Isidore  portage  road,  which  crosses 
here.  Descending  farther,  the  river  begins  to  grow  swift;r  again, 
gradually  coming  to  ripple  over  a  gravelly  and  sto  ly  bed ;  the 
vallev  walls  rise  rapidly  and  close  in  to  the  riviT  bed,  until  at 
I'okemouche  Landing,  two  miles  below  Mea<low  Brook,  the 
stream  enters  a  deep  gap  cut  sharply  into  an  e!evat^-d  plateau, 
entirely  different  from  anything  above. 
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What  now  is  the  origin  of  the  Tracadie  down  to  this  point  ? 
Since  the  entire  river  runs  through  rocks  of  uniform  hardness 
(the  soft  gray  Carboniferous  sandstones),  it  is  plain  that  tlie 
parts  of  the  river  above  and  below  this  meadowy  basin,  being  so 
different  in  their  character,  must  have  had  very  different  origins. 
Turning  now  to  the  nraps  we  notice  that  the  Pokemouche  waters 
here  approach  very  near  to  the  Traoadie,  especially  at  the  bend  of 
Tracadie  a  mile  above  Meadow  Brook;  further  we  note  that  the 
Meadow  Brook  basin  lies  directly  in  hne  with  the  main  valley  of 
the  Pokemouche;  and  further  that  the  Tracadie  above  the  basin 
is  parallel  with  the  tiortherlj-  branches  of  the  Pokemouche,  white 
(to  a  slight  extent  at  least)  tlie  Tracadie  below  the  basin  is 
parallel  with  southerly  branches  of  the  Pokemouche.  All  facts 
taken  tc^ether  seem  to  make  it  probable  ih'st  the  Pokemouche 
formerly  flowed  across  this  basin,  and  the  Upper  Tracadie  was 
one  of  its  branches,  while  possibly  the  Tracadie  for  a  short  dis- 
tance (a  mile  or  two)  below  the  basin  was  another.  This  idea 
falls  in  perfectly  with  th^-  theory  advanced  in  the  preceding  note 
that  the  I'okemouche  occupies  the  eastern  end  of  another  of  the 
great  primitive  Northumbrian  valleys, — th;  Pokemouchian 
\'alley,  which,  extending  across  this  basin,  headed  in  Portage 
River  and  the  Northwest  Miramichi.  As  to  the  cause  of  the 
turning  of  the  upper  Tracadie  from  the  Pc^emouche  southward 
into  its  present  course,  it  is  very  likely,  as  will  be  shown  below, 
that  this  is  in  some  way  a  result  of  the  glacial  period ;  and  I  ven- 
ture the  prediction  that  the  watershed  between  the  Tracadie  basin 
and  the  Pokemouche  waters  to  the  eastward  will  be  found  to  be 
formed  by  a  line  of  glacial  drift  thrown  across  the  ancient 
Pokemouchian  valley. 

Below  Meadow  Brook,  as  already  noted,  the  character  of  the 
valley  changes  greatly,  the  valley  walls  rising  rapidly,  until  at 
Pokemouche  Landing,  two  miles  below  Meadow  Brook,  the  river 
enters  a  remarkable  gap  in  a  flat  plateau.  Descending,  the  valley 
zigzags  abruptly,  and  its  walls  rise  higher  and  higher,  so  steeply 
withal  as  to  become  in  places  almost  of  a  gorge-tike  character, 
with  occasional  nearly  vertical  sandstone  cliffs.  These  features 
become  more  and  more  pronounced  until,  about  half  way  between 
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Pokemouclie  Landing  and  Lord  and  Foy  Brook,  the  river  is  run- 
ning at  the  bottom  of  a  deep  \'-shaped  valley  cut  sharply  into  the 
surface  of  a  very  flat  plateau,  Nowhsre  in  New  Brunswick 
have  I  seen  a  valley  so  sharply  cut  into  so  level  a  country,  features 
which  can  be  plainly  seen  since  the  entire  region  is  burnt  to  a 
barren.  Below,  the  country  falls  off  somewhat  and  the  valley 
opens  a  little  down  to  Lord  and  Foy  Brojk.  which,  itself  in  a 
similar  deep  valley,  enters  the  main  stream  in  a  very  pleasant  in- 
tervale basin.  Below  this  stream  the  character  of  the  river  re- 
mains much  the  same,  the  plateau  becoming  slightly  lower  but 
the  valley  remaining  narrow  down  to  the  Little  South  Brancli, 
where  (he  entire  river  swings  abruptly  to  the  eastward.  Such  a 
character  for  the  valley  suggests  a  rough  river  b;d,  whicli,  how- 
ever does  not  occur.  The  flow  is  somewhat  swifter  than  above, 
and  a  few  small  rocky  rapids  occur;  but  for  the  most  part  the 
river  runs  rippling  over  gravel  or  stones,  or  smoothly  through 
swiftwater  pools,  a  remarkably  easy  and  very  charming  stream 
for  the  canoeman.  This  part  of  the  river  certainly  has  an  at- 
tractiveness of  its  own,  especially  in  !h;  contrast  of  ihe  pleasing 
stream  and  its  dense  margin  of  woods  with  the  wildness  of  the 
great  bare,  steep,  abruptly-winding  rocky  valley  walls,  sharply 
lined  above  by  their  angle  with  the  plateau.  But  while  the  valley 
is  narrow,  the  bed  of  the  river,  which  is  always  over  drift,  never 
quite  fills  it,  and  narrow  strips  of  alluvium  occur  on  one  side  or 
the  other,  with  considerable  intervals  points  at  the  bends. 

We  consider  now  the  origin  of  this  part  of  the  river.  Evident- 
ly it  has  cut  directly  across  a  plateau-ridge  which  is  highest  half 
way  between  Pokemouclie  Landing  and  Lord  and  Foy;  and  this 
ridge,  I  lake  it,  extends  soul  h  westward  with  the  sources  of  the 
Tabusintac  upon  its  southern  slope,  and  northeastward  between 
the  Pokomouche  and  Little  Tracadie,  reaching  the  sea  at  the  up- 
land Green  Point,  and  extending  beyond  to  form  the  islands  of 
Shippegan  and  Miscou.  It  is  thus  one  of  the  ancient  ridges  sep- 
arating the  Pokcmouchian  and  the  Tracadian  Valleys  of  the 
original  Northumbrian  system  of  rivers  (Note  93).  But  what 
sent  the  Tracadie  across  this  ridge?     It  was,  I  think,  changes 
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connected  with  the  glacial  period.  Alihoiigh  the  valley  is 
obviously  not  post-glacial,  nevertheless  its  sharpness  of  angle  and 
evident  newness  seems  to  admit,  in  view  of  the  softness  of  its 
roclts,  of  no  grcaler  age  than  the  glacial  epoch.  The  entire  valley 
has  the  characters  and  the  appearance  of  those  parts  of  the  Nepisi- 
guit,  and  of  the  Xorthwest  Miramichi,  which  1  have  described 
in  earlier  notes  as  '■inti.r-glacial,"(  or  perhaps  one  should  say, 
"sub-glacial"}  valleys.  I  have  no  doubt  thesL-  streams  are  all  of 
the  same  origin,  and  all  connected  wiih  glacial  piienomena,  and 
the  di'termination  of  the  exact  origin  of  one  will  give  the  ex- 
planation of  them  all.  It  is  very  likely  that  the  damming  of  the 
old  outlet  through  the  Pokemouche,  whether  this  was  by  glacial 
ice  or  solid  drift,  sent  the  waters  ovlt  the  lowest  point  of  the 
plateau  to  the  southward,  which  point  would  naturally  lie  wdiere 
streams  on  its  northern  and  southern  slopes  approached  one 
another  at  their  head^.  Tims  it  is  very  passible  that  the  com- 
paratively straight  reach  uf  the  Tracadie  below  Poksmouche 
landing  was  originally  ihe  head  of  Red  Pine  Brook,  for  not  only 
are  they  in  a  direct  line,  but,  as  Mr.  O'Connor  tells  me,'  the  source 
of  Red  Pine  Brook  is  here  within  a  mite  of  the  Pokemouche.  On 
the  other  hand  the  part  of  the  Tracadie  south  of  the  highest  part 
of  the  plateau,  at  lea-st  the  part  for  a  mile  or  two  above  Lord  and 
Foy,  was  very  probably  in  pre-glacial  times  simply  a  branch  of 
the  present  lower  Tracadie  below  Liitle  South  Branch,  as  was 
Lord  and  Foy  itself.  But  more  detailed  study  is  nec<lcd  to  ic- 
lermine  these  interesting  details. 

The  Little  South  Branch  also  runs  in  a  narrow  valley,  cut 
deeply  into  the  plateau.  Its  direction  continues  that  of  the  river 
below  it,  of  which  probably  it  is  the  morphological  h.'ad.  Below 
it  the  Tra<^die  valley  down  to  the  tide  is  very  much  wider  than 
anywhere  above,  wide  enough  so  thai  the  river  winds  sinuouf^ly 
back  and  forth  from  wall  to  wall  around  Rreat  int.Tvale  points, 
the  windings  shown  on  the  map  beinj:;  of  this  minor  character 
and  not  major  windings  of  the  valley  itself.  Ilul  the  valley  wa'l« 
are  fairly  steep  (aside  from  the  places  where  the  stream  is 
obviously  cutting  into  them  and  farming  cliffs),  and  the  plateau 
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Iiolds  its  height  of  from  70  to  80  feet  for  some  distance  to  ihc 
eastward,  and  then  falls  off  markedly  towards  the  tide-hcail  wb^re 
ii  is  not  over  30  to  40  feet  above  the  water.  The  bed  of  the  rivei 
is  yet  smoother  than  above,  consisting  chiefly  ol  lonij  snnxrth- 
\vater  pools  and  smooth-running  reaches  over  sand  and  gravel, 
separated  by  rippling  gravd  bars  and  occasicmal  little  rocky 
rapids.  Finally,  growing  yet  smoother  and  quieter,  it  merges 
imperceptiWy  with  the  tide,  (he  transition  being  marked  c»ly  by 
stranded  and  water-logged  river  drift.  Below,  along  the  tideway, 
the  valley  preserves  in  general  much  the  same  character,  though 
broadening  somewhat,  but  the  walls  gradually  become  higher,  the 
plateau  rising  again  to  some  70  or  80  feet  above  the  water.  Then 
it  sinks  again,  until,  some  three  miles  above  Portage  River,  it  has 
drc^p.d  lo  40  feet  or  less,  after  which  it  seems  to  fall  away  still 
more  abruptly,  to  dip  rapidly  under  the  waters  of  the  Gulf  of 
St.  Lawrence,  Through  all  of  its  tidal  part  the  river  winds 
considerably,  with  banks  at  times  of  glacial  drift,  again  of  sand- 
stone cliffs,  but  oftcnest  gently  sloping  and  thus  affording  sites 
for  the  thrifty  farms  which  are  extending  gradually  up  the 
tideway.  Often,  when  the  hanks  are  high,  it  has  much  of  a  fiord- 
character,  and  everywhere  it  prtscnts  much  quiet  beauty  of 
scenery.  Near  the  mouth  of  this  easterly  part  there  comes  in 
Portage  River,  in  a  ripe-looking  tidal  valley  nearly  as  large  at 
that  of  the  Big  Tracadie.  The  Tracadie  then  bends  northward 
tlirough  "The  Lake"  and  finds  its  way  to  the  sea  through  a  com- 
plex of  lake,  cove,  point,  lagoon,  marsh,  isbnd  ani  sand  beach, 
all  thoroughly  character  is  tic  of  a  sinkintj  coast  in  a  sandy  region. 
We  consider  now  the  origin  of  this  part  of  the  river.  Tt 
is  just  ]x]issible  that  it  is  of  the  same  age  and  made  of  formation 
as  the  part  above  to  Meadow  Brook;  but  its  much  greater  size, 
appearence  of  greater  maturity  and  marked  difference  of  di- 
rection, all  indicate  that  it  is  considerable  older,  and  I  think  it  's 
a  long  pri'-glacial,  though  still  comparatively  modem  river.  It 
cannot  however  occupy  an  original  valley  of  the  Northumbrian 
series  (Note  93)  partly  because  it  is  loo  new  in  character  anj 
partly  because  its  direction  is  nearly  due  east  instead  of  north- 
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east.  Furthermore  I  believe  a  Northumbrian  valley  can  be 
traced  directly  across  it,  for  the  Eskedelloc  and  upper  Tabusintac, 
the  depression  in  the  plateau  about  the  head  of  tide  on  Tracadie, 
and  the  course  of  the  Little  Tracadie  all  He  in  a  line,  and  that  in 
the  direction  proper  for  the  old  Northumbrian  series  (Tracadian 
\'alley  of  the  preceding  note).  In  its  easterly,  instead  of  north- 
easterly direction,  it  is  not  unique,  since  the  Pokemouche,  to  some 
extent  the  Little  Tracadie,  and  the  Tabusintac,  also  show  thii 
easteriy,  or  even  southeasterly,  direction  for  their  lower  courses, 
though  the  Northumbrian  valleys  can  be  traced  in  the  northeast- 
erly direction.  These  easterly  courses  I  presume  are  connected 
with  the  formation  of  the  great  trough  originating  Miramichi 
Bay.  a  synctine  parallel  with  Bay  Chaleur  and  Bay  of  Fundy.  It 
is  on  the  slope  of  this  syncline.  I  rake  it,  these  rivers  have  been 
formed,  thus  acquiring  their  present  directions  which  represent 
K  compromise,  as  it  were,  between  the  originaj  northeasteriy  slope 
of  the  country  and  the  southeasterly  slope  of  the  syncline  walls. 
In  pre-glacial  limes,  no  doubt,  the  Tracadie  emptied  directly  east- 
ward just  north  of  Point  a  Barreau,  but  since  the  Glacial  Period 
has  emptied  through  one  of  the  old  Northumbrian  valleys,  a 
continuation  of  that  of  Portage  River,  the  Tabusintian  X'alley  ol 
the  Northumbrian  .system. 


95.     On  the  Height  and  Other  Characters  of  Wilkinson 
Mountain. 

Read    Decrraber  5,190!. 

Near  the  source  of  the  W'alkemik,  or  Upper  North  Branch,  of 
the  Little  Southwest  Miramichi  rises  Wilkinson  Mountain,  one 
of  the  highest!  and  most  important  mountains  of  New  Bnmswick. 
In  my  description  of  this  region  in  Note  No,  87,  I  gave  some  ac- 
count of  it,  and  mapped  its  approximate  position,*  but  I  had  not 
then  been  on  its  summit.  In  July  last  I  was  able  to  ascend  it, 
measure  its  elevation,  and  make  some  other  observations  which 
follow. 

•As  thus  mapped  k  is  somewhat  loo  far  from  Hoiigti  Lake ;  ccmpa'c 
ihe  map  accompanying  Note  No.  99  following. 
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An  aneroid  measurement  made  with  all  the  precautions 
described  in  earlier  notes,  and  checked  for  weather  from  the 
t'redericton  and  Chatham  stalions,  made  it  2572  and  2524  feet 
respectively  above  mean  sea  level.  Its  height  measured  from  our 
camp,  the  elevalion  of  which  was  deitermined  by  two  measure- 
ments checked  from  the  two  staticms,  was  2438  and  2424,  The 
mean  of  these  four  is  2489  feet.  This  agrees  well  with  a  direct 
aneroid  measurement  (910  feet)  of  its  height  above  Dunn  Lake, 
of  which  the  elevation  (1572  feet)  was  determined  last  year, 
and  with  the  fact  that  it  is  somewhat  higher  than  the  neighboring 
Thunder  Mountain  which  I  made  2468  feet  in  1900.  My  figures 
are  certainly  conservative  and  under  rather  than  over  the  true 
amount,  so  that  I  have  no  question  this  mountain  will  be  found 


Sketches  of  Wilkinson  Mountain  from  a  distance.  A.  From  near  the 
southeast  angle  of  Holmes  Lake ;  Thunder  Mounain  ((he  rfouble  top  moun- 
tain) ds  visible  on  the  left.  B.  From  a  bare  hill  above  the  big  bend  on  the 
North  Pole  Branch.     C.  From  Little  Nalaisk  Mountain  on  the  Seipemine. 

tc>  reach  fully  2500  feel.  Like  Carblon  and  others  of  our  higher 
niountaitis,  it  suffers  in  apparent  height  from  the  fact  that  't 
rises  from  an  elevated  plateau,  itself  2000  ft'et  atid  more  in  . 
height.  Thus  I  made  ihe  plateau  some  three  miles  northwest  of 
it  ovLT  2200  fe.'t  (Note  98  following).  It  stands  at  one  end.  and 
Carleton-Sagamook  at  the  other,  of  the  most  elevated  watershed 
in  New  Brunswick,  the  very  roof  of  the  province,  that  separating 
the  Serpentine  from  thL'  Nepisiguit  and  Miramichi  waters. 
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So  gradually  does  the  mountain  rise  above  its  surroundings 
that  its  summit  cannot  be  seen  from  anywhere  in  the  near  vicinity, 
but  its  form  and  relations  to  neighboring  hills  can  be  determined 
only  from  a  distance,  or  from  its  own  summit.  As  to  the  latter,  it 
affords  unfortunately  no  good  view,  because  it  is  densely  wooded; 
but  from  a  precarious  perch  on  a  tail  tree  I  was  able  to  see  that  it 
forms  the  culmination  of  a  marked  ridge  much  higher  than  any 
other  land  in  the  vicinity,  and  of  which  Thunder  Mountain  is 
the  southwestern  end.  As  to  its  appearance  from  a  distance,  it 
is  in  no  respect  striking  or  distinctive,  aside  from  its  obvious 
elevation  above  all  other  land  in  the  vicinity.  I  find  happily  th:»t 
I  have  preserved  in  my  notes  skestches  of  its  form  as  seen  from 
three  distant  points  from  which  it  shows  clearly,  and  these 
sketches  are  reproduced  in  the  accompanying  cut.  The  mountain 
appears  to  be  formed  entirely  of  granite,  for  ail  its  boulders  are 
of  that  material,  and  granite  ledges  occur  upon  its  flanks,  as 
recorded  in  Notes  87  and  97. 


96.    Observations    upon    the    Weather   of    the    Central 
Highlands. 

Read  Decembers.  190J. 

During  several  journeys  into  the  central  highlands  of  the 
province,  I  have  taken  some  ncrte  of  weather  conditions,  especial- 
ly as  to  temperature.  In  working  out  the  details  of  various 
aneroid  measurements  I  have  noticed  that  the  temperatures  taken 
with  the  readings  average,  as  would  be  expected,  markedly  lower 
than  those  at  the  central  stations  at  Fredericton  and  Chatham.  I 
attempted  in  1904  to  make  somewhat  exact  measurements  of 
minimum  night  temperatures,  but  owing  partly  to  a  defective  in- 
striHnent  and  partly  to  an  erroneous  method,  my  somewhat 
elaborate  results  proved  worthless.  But  in  July,  1905,  I  attempted 
to  make  these  measurements  with  proper  methods  (hanging  the 
thermometer  always  over  five  feet  from  the  ground  in  an  op-m 
space),  and  with  a  carefully  standardized  instrument  {a  Hicks 
form  re-sca!ed  in  comparison  with  a  standard  thermometer).  Un- 
fortunately my  trip  this  time  was  very  short,  but  the  tcn^teratures, 
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as  far  as  ttiey  go,  in  comparison  with  those  of  Fredericton  ( 164 
feet  above  sea  level)  and  Chatham  (21  f^t)  here  follow.  The 
localilies  average  about  ten  miles  nor.h  of  Chatham  and  eighty 
miles  north  of  Fredericton. 


Date. 

PLwe. 

Eleva- 
tion 

Sp. 

¥^. 

^^ 

July   11-12 

100  fe«t  over  HoDshLkke 

1690 

« 

H.2 

u 

tikuDk  Lake 

16*S 

m 

86.4 

tLS 

14-lS 

AboT*  ForicB.  North  Pole  Branch 

I30O 

se 

60.0 

BS.G 

U-U 

Below  ForkB.^'orth  Pale  Bruich 

IITS 

M 

48.4 

Si. 

17-18 

Thrw  inUet  np  North  Pola  Branth ... 

1029 

S7 

ia.2 

18-lS 

Below  t'orke.  Lower  North  Braocb.... 

1070 

« 

«i.l 

sas 

l»-» 

»m 

S3 

SUB 

ST. 

so-n 

Valley  hetweea  Ka^oot  and  Cariboo  . 

1700 

S8 

is.g 

60 

M-B 

Source  South  BraachSevoglB 

lUS 

38 

fiO.B 

it). 

T17 

38 

16.0 

4(17 

S&.S 

This  table  shows  that  while  a*  times  the  minimum  temperature 
ir  higher  in  the  Ctnlral  Highlands  than  at  Fredericttm  or  Chat- 
ham, it  averages  some  nine  degrees  lower,  and  at  times  runs  very 
much  lower.  The  most  conspicuous  case  of  this  is  in  the  tem- 
perature 28°  on  the  night  of  July  20-21,  That  this  is  no  error 
of  record  or  instrument  is  shown  by  the  fact  that  in  the  morning 
we  found  outside  our  tent  a  cake  of  ice  in  the  bottom  of  a  cup, 
which  was  itself  frozen  to  the  moss  on  which  it  rested.  I  have 
noted  another  striking  example  of  summer  frosts  in  this  region. 
On  the  sources  of  the  Northwest  Miramichi  on  August  27-28, 
28-29,  29-30,  1903,  the  frosts  were  so  h.'avy  as  to  whiten  all  the 
vegetation  around  and  freeze  the  water  in  our  pails.  Mr.  M.  I. 
Furbish  has  also  sent  me  a  note  to  ihe  efEect  that  once  en  August 
13th  at  the  Waagan  water  froze  in  a  pail  beside  his  camp  to  such 
a  thickness  that  the  pail  could  be  lifted  by  the  dipper  frozen  in  it; 
and  it  is  said  there  is  frost  there  every  month  of  the  year,  a 
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matter  of  some  interest  in  connection  with  the  agricultural  future 
of  that  region.  Again  Mr.  Edward  Jack  records  snow  on  Sep- 
tember 30  on  the  headwaters  of  the  Little  Southwest  Miramichi 
(Acadiensis,  V.  137). 

Another  weather  phase  of  some' interest,  on  which,  however, 
I  have  only  impressions  and  no  figures,  is  the  frequency  of 
showers  in  the  Highlands.  During  several  trips  I  have  exper- 
ienced heavy  showers,  often  to  an  annoying  extent,  and  they 
seemed  to  me  much  more  frequent  than  I  had  ever  observed  else- 
where in  the  Province.  I  think  it  very  probable  that  the  Central 
region  is  elevated  enough  to  produce  rain  from  clouds  which 
would  pass  over  the  lower  parts  of  the  Province  without  precipi- 
tation. If  this  is  true,  it  would  not  be  the  forested  condition  of 
the  country  alone  which  keeps  up  the  summer  level  of  the  streams 
in  the  CentraS  Highlands,  but  liie  larger  water-supply  as  well. 


97.     On  the  Physical  Geography  of  Miscou. 

Read   in    Kbstracl.   Dec.   S.   '96- 

The  northeasterly  part  of  New  Brunswick  extends  a  loni^ 
angle  out  into  the  sea,  and,  undulating  down  beneath  its  surface, 
ends  in  a  line  of  peninsulas  and  islands  of  which  the  ultimate  is 
Miscou.  An  island  curiously  formed  and  forever  in  chang-, 
haunt  of  wild  life  and  center  of  quiet  scenic  charm,  storied  of  old, 
remote  from  progress,  primitive  in  population,  it  appeals  to  our 
interest  in  many  a  different  way.  But  we  are  concerned  now 
with  the  method  of  its  origin  and  the  curious  facts  of  its  physical 
gec^raphy. 

We  note  first  the  development  of  our  knowledge  of  its  scien- 
tific phenomena,  and  begin  with  its  gec^raphy.  Having  been 
the  center  of  a  valuable  fishery  from  the  earliest  advent  of 
Europeans,  possessing  a  very  good  harbor,  and  b-ing  readily 
accessible  from  the  sea,  it  was  early  mapped  by  French  mission- 
aries and  geographers,  notably  by  Denys,  1672,  Jumeau,  1685, 
Franquelin-deMeulles,  1686,  an  unknown  surveyor  of  1755-  ^^'^ 
others,  followed  more  or  less  accurately  by  the  general  maps  of 
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the  time.  But  these  maps  wen?  merely  sketches,  often  extremely 
crude,  and  it  was  iiDt  until  the  surveys  of  DesBarres  for  his 
famous  "Atlaniic  Xeplune"'  about  1770,  that  an  approximately 
correct  outline  appears.  The  first  survey  for  cadastral  purposes 
was  made  for  the  Crown  Land  Office  iu  1820  by  Deputy  Sur- 
veyor West,  whose  large-scale  map,  corrected  and  extended  by 
many  land-surveys  since  made,  is  (he  basis  fw  aH  of  our  present 
maps,  excepting  only  (he  Admiralty  charts.  A  new  Admiralty  sur- 
vey was  made  in  1838  on  which  are  based  al!  the  modern  charts. 
But  no  published  map  down  to  the  present,  aside  from  the  very 
small-scale  and  generalized  surface  geology  map,  and  no  plan  or 
map  in  the  Crown  Land  CJffice,  has  attempted  to  show  the  curious 
physical  features  of  the  island. 

Such  a  map,  however,  has  been  made  by  Dr.  J.  Ome  Green  of 
Bositon,  who  has  visited  the  Island  for  many  years  past  fw  sport 
and  health  and  who  has  made  some  study  of  its  geography  and 
natural  history.  This  map,  by  his  kind  permission,  I  have  us^^d 
along  with  other  data,*  in  compiling  the  map  accompanying  this 
paper. 

Of  scientific  study  the  island  has  bad  very  little.  Some  gen- 
eral references  to  its  cliaracl eristics  occur  in  local  books,  but  the 

■  In  compiling  the  accompanying  map.  I  have  used  ihe  plans  in  the 
CrouTi  Land  Office,  the  Adniiraliy  charts,  (especially  the  largerScale  chart 
showing  Miscou  Harbor  and  surroundings),  Dr.  Green's  map.  sketches 
of  my  own,  (notabiy  in  the  outlinei  of  (he  upland),  and  traverse  surveys 
made  by  myself  of  the  outline  of  Grande  Piainc,  and  of  Lake  Chenire 
and  Big  Lake.  During  my  three-weeks  visit  to  the  Island  in  August- 
September,  1905,  I  was  able  to  examine  every  part  of  the  shore  except  the 
part  between  Birch  Point  and  the  Mai  Bale  North  Gully,  and  all  of  the 
imponani  parts  of  the  interior  of  the  Island  except  ihc  ei^ilcrn  edse  of 
the  principal  upland  tract — that  from  Lake  Cheni'  e  soutli  lo  Miscou 
Harbor,  which  part  may  be  somewhat  inaccurate.  The  geography  of  the 
remainder  of  the  island  is  of  course  only  approximately  correct,  and 
owing  to  the  failure  of  ihe  accessible  daila  to  accord  with  one  another.  I 
have  had  to  compromise  and  "fudge"  somewhat.  This  is  notably  the 
case  in  the  vicinity  of  Cowans  Lake  and  its  relations  with  the  Queue  of 
Big  Lake.  Further  I  suspect  the  Crown  Land  plans  1  follow  for  Mai  Baie 
Soirth  ere  in  error,  and  it  should  be  made  considerablj^  larger.  In  order 
not  to  interfere  with  the  clearness  of  the  map  for  physiographic  purposes 
J  have  omitted  most  of  the  names  of  the  less  important  lakes  and  other 
places,  as  well  as  all  data  and  names  connected  with  settlement.  These 
sfe,  however,  given  in  full  on  ano'her  map  of  the  same  sca'e  acco«^>anying 
my  "Founding  of  Sliscou"  mentioned  on  the  next  page. 
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first  Student  to  visit  it  was  Moses  H.  Perley  wlio  was  there  in 
1849.  He  gives  some  account  of  its  physical  cliaracteristics,  to- 
gether with  much  information  about  its  fisheries  and  its  history, 
in  his  well-known  Report  cm  the  Fisheries  of  New  Brunswick 
of  1850,  Among  his  oilier  observations  hs  describes  the  finding 
of  great  quantities  of  walrus  bones  at  Grande  Plaine,  and  this  is 
the  original  of  the  frequently  {and  sometimes  incorrectly) 
quoted  accounts  of  those  interesting  objects,  which  are  more  fully 
described  in  a  later  Xote,  (No.  98),  of  this  series.  No  other 
student  visited  Miscou  until  1886  when  Dr.  Robert  Chalmers, 
accompanied  by  Dr.  G.  U.  Hay  sp:nt  some  two  weeks  upon  the 
island  examining  its  surface  geology  and  botany,  with  results 
mentioned  in  brief  in  Dr.  Ohalmers'  Report  on  the  Surface 
Geolc^y  of  Northeastern  New  Brunswick  of  1888  and  shown  jh 
his  surface  geolc^  map  accompanying  the  report.  Aside  from 
these  I  can  discover  no  further  mention  of  the  island  in  all  our 
scientific  lileraturi;.  Dr.  J.  Ome  Green  during  his  many  long 
visits  to  the  island  has  made  observations  upon  its  natural  history, 
especially  its  bird  lif<^,  but  unfortunately  the  results  have  not  been 
published.*  Finally,  I  spent  Bhree  days  on  the  island  in  1904,  and 
three  weeks  in  1905,  making  the  observations  which  follow. 

Miscou  is  a  famous  center  for  a  special  kind  of  sport,  the 
shooting  of  wildfowl,  which  resort  in  immense  numbers  to  its 
lagoons  and  lakes;  and  many  sportsman  have  visited  it  for  that 
purpose.  But  I  have  not  noted  any  references  to  it  in  any  of  tlie 
sporting  literature  I  am  acquainted  with. 

•  Historically  the  island  is  of  unusual  interest,  and  much 
thereon  has  been  published,  all  of  which  I  have  tried  to  summar- 
ize, with  the  addition  of  some  new  material,  in  an  essay  on  "The 
Founding  of  Miscou"  to  appear  with  an  historical  map  as  part  of 
a  Monograph  to  be  published  soon  in  the  Transactions  of  the 
Royal  Society  of  Canada.  The  island  has  a  population  of  some 
500  to  600  English  and  French,  mostly  following  the  rich  fishery 

•As  this  paper  is  in  press,  I  learn  that  Dr.  Green  has  presented  a  paper 

before  this  Society  upon  the  game  birds  of  Miscou;  and  doubtless  it  will 
appear  later  in  this,  or  in  the  nexl  following,  Bulletin. 
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of  which  the  island  is  a  center,  and  farming  a  Hitle  incidentally. 
They  are  a  simple,  healthy,  and  hospitable  people.. 

Miscou  owes  its  exbtence  to  the  fact  that  this  part  of  New 
Brunswick  consists  of  a  series  of  ancient,  low  northeast-southwest 
ridges  and  vaHeys,  most  elevated  to  the  southwest  and  dipping 
under  the  sea  to  the  northeast.  The  centatil  one  of  these  eleva- 
tions (Note  93),  probably  the  crest  of  an  anticline,  is  the  highest, 
and  hence  remains  longest  above  the  sea-surface,  forming  the 
long  projection  which  makes  the  northeastern  angle  of  ?he' 
Province,  Because  of  local  irregularities  this  ridge  shows  as  a 
series  of  islands  just  before  it  vanishes  entirely,  Miseou  being  the 
last  of  the  series.  Miscou  itself  indeed  is  not  a  single  island  but 
several,  joined  by  bars  and  bogs.  Miscou  Harbour,  deepening 
westward,  originated  no  doubt  as  an  ancient  valley  tributary  '-o 
one  of  the  great  rivers  which  once  flowed  along  our  present  Bav 
Chaleur. 

Centering  our  attention  now  upon  the  island  itself,  we  find 
that  it  consists  essentially  of  three  larger,  with  several  outlying 
smaller  tracts  of  wooded  upland,  swelling  gently  and  irregularly 
above  a  shallow  sea.  These  upland  tracts  endose,  roughly,  a  tri- 
angle, and,  joined  tc^ether  by  festooning  bars  and  beaches  which 
widen  in  places  to  plains,  they  encircle  lagoons  and  lakes 
with  moor  and  salt  marsh.  We  therefore  have  to  consider,  the 
upland,  the  beaches  and  sand  plains,  the  bog-barrens,  and  the  salt 
marshes. 

The  outlines,  positions,  and  mutual  relations  of  the  tracts  of 
upland  are  well  indicated  by  the  acctwnpanying  map,  on  wtiieh 
their  outlines,  while  mostly  merely  from  sketches,  are  yet,  I  be- 
lieve, approximately  correct.  The  highest  points  of  the  respective 
tracts,  which  in  no  case  exceed  30  or  35  feet  above  high-tido 
level,  are  approximately  indicated  on  the  map.  Their  surfaces 
are  gently  and  smoothly  iindulating,  and,  except  where  cut  into 
cliffs  by  the  encroaching  sea,  dip  imperceptibly  under  water, 
beach,  marsh  or  barren.  They  were  originally,  and  are  still  in 
part,  wooded  with  a  small-sized  mixed  frest.  Doubtless  each 
possesses  a  core  of  rock,  but  I  was  able  to  find  it  dn  oiriy  two 
places,  both   on   the   larger   southwestern  tract.    The  most  im- 
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portant  of  these  is  the  exposure  of  much  jointed  and  irregularly 
bedded  soft  gray  sandstones  which  form  the  beach  and  low 
vertical  wave-cut  banks  at  ihe  southwestern  argle  of  the  island, 
the  only  place  on  Miscou,  according  to  the  resid.nts,  where  ledge 
rock  shows  on  the  coast.  The  second  plac;  is  beside  the  new 
highway  road  a  little  south  of  Lake  Cienire,  where,  in  a  pit  dug 
to  obtain  material  for  a  new  road,  the  same  sandstones  appeir,^ 
I  am  told  also  that  ledge  rock  has  be^n  struck  in  a  well  near' 
Wilson?  Poim,  and  that  it  occurs  o;i  th;  beach  in  the  harbor. 
Elsewhere,  where  the  sea  is  cutting  into  the  upland,  as  just  west 
of  Lac  Fryc,  at  Wilsons  Point,  at  Miscou  Harbour,  at  Money 
Island,  south  of  Eel  Brook,  along  the  old  bank-line  at  Grande 
Plaine,  it  is  working  against  typical,  compact,  rather  fine-^aine^ 
glacial  drift,  which  evidently  forn-.s  mucli  of  the  surface  of  the 
island,  affording  a  soil  of  fair  quality  farmed  by  the  residents. 

Wc  turn  next  to  the  beaches.  The  shallow  sea  about  the 
island  has,  according  to  the  chans  and  the  sailing  direc  ions,  a 
bottom  sometimes  of  rock^  but  usually  of  sand,  while  close  to  the 
shore  it  is  almost  everywhere  of  sand.  Further,  excepting  for 
the  rocky  shores  at  the  southwest  part  of  the  island,  the  stony 
(8n»all  sandstone  cobble)  reefs  off  Birch  and  Wilsons  Points,  and 
occasional  peat  banks  at  points  to  be  noted  below,  the  beiches 
between  tides  are  also  of  said,  gently  shelving  and  compact, 
affording  the  finest  possible  beaches  for  travel,  and,  perhaps,  for 
recreation  in  the  future.  And  in  most  places  the  sand  is  driven 
by  the  waves  still  higher,  until,  inte  mingUd  with  driftwood, 
gravel,  cobbles  and  occasional  boulders  brought  from  Gaspe  Dy 
Ihe  ice,  it  is  piled  in  ridges  above  high-tide  mark.  Here  the  wi..d 
drives  the  drying  sand  still  higher,  forming  low  dunes,  up  to  six 
or.  eight  feet  high,  which  become  sparsely  clothed  wiih  b..-ach 
grasses.  Such  beaches  are  formed  only  on  flatly  shelving  shore?, 
never  against  abrupt  upland;  hence  on  irregular  shallow  coas's 

•Tl)c  "Sailing  Direciions"  speaks  of  a  sleep  sandstone  cliff  at  Birch 
Point  ten  feet  in  height.  Yet  as  1  have  myself  observed  there  is  no  rock 
vi.sible  hrre  upiin  llie  shore  or  elsewhere,  and  the  residents  say  none  is 
konwn  to  them.  I  ihink  the  compact  ghcial  drift  fomiinR  the  bank  has 
t)ecii  niisiaken  for  a  sandstone  ledge. 
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they  tend  to  grow  between  headlands,  which  act  as  anchorages  for 
them,  and  between  which  ihey  are  beaten  in  by  winds  and  waves 
to  graceful  inbowed  curves,  often  enclosing  salt  lakes  or  lagoons. 
Such  a  barrier  beach,  now,  however,  much  modified  by  changes 
later  to  be  described,  extends  from  the  rocky  upland  at  the 
southwestern  angle  of  the  island  northward  in  a  gentle  curve  to 
the  Goose  Lake  point,  enclosing  Herring  Crei:k  and  Goose  Lake. 
At  the  Goose  Lake  point,  there  is  now  no  upland,  but  the 
character  of  the  place,  on  which  stands  the  Lighthouse,  suggests 
that  it  possesses  a  core  of  upland  recently  above  the  sea.  Fro-n 
this  point  another  beach  runs  in  a  curve  to  the  upland  North  of 
Lake  Chenire,  enclosing  between  it  and  the  upland  a  line"  of  low 
boggy  swamps  or  meadows  which  were,  as  recently  as  i8j8, 
salt  ponds  or  lagoons  as  shown  in  tJie  Admiralty  charts  made  in 
that  year.  ,\'orth  of  Eel  Brook,  owing  to  local  causes  discussed 
bellow,  the  single  dune  beach  gradually  broadens  into  the  re- 
markable great  sandy  plain  called  Grande  Plaine.  From  the 
northern  extremity  of  Grande  Plaine  the  beach  extends  in  a 
gentle  curve  to  the  upland  at  the  eastward,  endosing  Lac  Frye, 
v/hile  to  the  southeastward  smaller  beaches  between  neighboring 
tracts  of  upland  enclose  two  smaller  lakes.  Then  it  continues 
south,  with  an  open  gully,  to  a  peaty  headland  enclosing  the  salt 
lagoon,  Mai  Baie  North,  and  from  the  peaty  headland  south  to 
Wilsons  Point  enclosing,  (wilh  a  break  of  the  gully),  Mai  Baie 
South.  A  striking  fact  about  the  beaches  between  Birch  Pmnt 
and  Wilsons  Point,  however,  is  that  they  have  not  the  usual  con- 
cave form  from  headland  to  headland.  The  explanation  is  plun 
enough.  The  headland  between  the  two  Mai  Baies  'is  not  of 
upland  but  of  peat,  which  is  rapidly  being  eroded  away  by  the 
sea,  and  the  base  of  the  beach  north  of  it  is  following  it  inward, 
destroying  the  proper  curve.  From  the  upland  of  Wilsons  Point 
to  that  near  Pigeon  Hill,  Shippegan,  a  very  typical  barrier  beach 
runs  in  a  characteristic  great  curve,  cut  by  a  typical  gully, 
making  Miscou  Harbor,  in  its  western  part  at  least,  practically 
a  lagoon.  And  beyond  Shippegan  a  very  typical  series  of  these 
great  beaches  may  be  traced  along  the  coast,  hanging  in  graceful 
festoons  from  headland  to  headland,  all.  the  way  to  Buctouche. 
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Thus  we  see  thai  Miscou  Island,  while  givtn  its  general  form  and 
size  by  the  remnants  of  upland  not  yet  sunken  beneath  the  sea, 
has  most  of  the  details  of  its  form,  especially  its  system  of  grace- 
ful inward  curves,  given  it  by  the  barrier  beaches  festooned  from 
upland  to  upland. 

Such  is  the  present  position  of  the  beaches.  They  are,  how- 
evci,  by  no  niean:>  fixed,  but  amoiifr  the  most  highly  plastic  antt 
unstable  of  gec^raphicai  features.  Aside  from  the  swinging  of 
their  basaJ  tnds  with  the  inward  moving  upland,  they  show,  in 
Miscou  at  least,  two  other  marked  movements.  The  first  is  in 
the  position  of  those  breaches  or  gullys  which,  ever  tending  to  be 
closed  by  the  waves,  are  ever  made  anew  by  the  pressure  of  the 
accumulated  waters  inside.  The  older  maps  of  Miscou  all  show 
the  gullys  of  Lac  Frye,  the  two  Mai  Baies,  and  Miscou  Gully 
itself,  in  different  positions  at  different  times,  and  such  changes 
show  th^ir  traces  on  the  outlines  of  the  beaches  themselves. 
Again,  at  two  points  on  the  shore  outside  the  dune  beaches 
(namely  just  south  of  Eel  Brook  on  the  west  coast,  and  north  of 
Birch  Point  on  the  norlheast  coast)  I  found  beds  of  peat,  showing 
that  the  beaches  are  moving  inward  as  the  island  sinks,  a  pc»nt 
further  to  be  discussed  below. 

We  turn  next  to  that  very  striking  and  remarkably  interesting 
modification  of  the  dune  beach,  the  great  beach-plain  called 
Grande  Plaine.  Its  general  position,  form  and  relations  to  the 
nvighboring  uplands  arc  well  shown,  in  large  part  from  actual 
survey,  on  the  accompanying  map.  It  is  in  effect  a  multiplication 
of  the  usually  single  dune-beach  up  to  some  thirty  or  more  parallel 
beaches,  the  whole  resembling  with  their  crests  and  hollows  a 
gently- swelling  sea  suddenly  changed  to  sand.  Towards  the  sea, 
and  for  part  of  its  breadth,  it  is  open  and  treeless,  clothed  only 
by  the  wavinij  beach  gras.i  and  a  few  low  growths  nestling  in  its 
sheller;  but  the  other  half  on  the  land  side  b-'ars  a  low  mixed 
forest,  which  has  obviously  advanced  on  the  plain  from  the 
neighboring  upland.  From  the  mature  forest  to  the  open  grass 
iif  the  beach  there  is  a  definite  .itcp,  the  transition  being  marked 
hv  vtTv  plea.'jing  close-turf  d  M\alcs  with  park-like  avenues  and 
rlumj)>  of  scattered  tree?.     This  nascent  forest  proved  of  such 
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ecological  interest 
that  I  made  a  some- 
what careful  observa- 
tional study  of  it,  the 
results  of  which,  with 
illustrative  photo- 
graphs,  will  later  be 
published.*  The  plain 
really  begihs  about  a 
quarter  of  a  mile 
southwest  of  Eel 
Brook,  where  the 
single  dune-beach 
becomes  gradually 
two  by  a  process 
seemingly  of  forking 
but  in  reality  the  re- 
sult of  the  gradual 
addition  of  an  outer 
newer  to  an  inner 
older  beach.  At  Eel 
Brook  a  third  ap- 
pears and  north  of 
that  other,  all  by  a 
similar  process  of  al- 
m  OS  t  imperceptible 
addition  of  newer 
outer  beaches,  until 
at  the  widest  part  of 
the  plain,  there  are 
onsiderably  over 
thirty  of  them.  The 
-  of  all  the 
beaches  is  of  course 
that  which  connects 
Goose  Lake 
•Probably  in  the  Botanical  Gaselte  for  July,  1906,  which  paper  will  con- 
lain  another  map  of  Grande  Plaine,  in  some  inspects  more  detailed  thm 
that  in  this  paper.  1 
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Point,  (though  it  is  actually  now  being  washed  away  at  some 
points  south  of  Eel  Brook),  with  the  uptend  just  north  of  Eel 
Brook,  while  the  next  oldest  is  that  which  skirts  the  edge  of  the 
upland,  here  forming  a  remarlrably  regular  sea-cut,  steep  escarp- 
ment from  one  or  two  up  to  fifteen  feet  in  height.  North  of  the 
widest  part  of  the  jjlain,  the  beaches,  hitherto  following  the  curve 
of  the  present  shore  line,  swing  to  the  northeast,  form  the  western 
margin  of  LacFrye,  and  continue  straight  into  the  sea,  which  is 
cutting  directly  across  their  ends.  Here  the  evidence  of  the  sink- 
ing of  the  island  is  very  plain,  for  not  only  are  the  ends  of  the 
beaches  being  cut  into  those  abrupt  cliffs  characterbtic  of  a  sink- 
ing shore,  but  driftwood  is  actually  driven  into  the  hollows  ne- 
Iween  them.  Better  still  is  the  testimony  of  the  woods,  whii-h 
here  continue  directly  to  the  margin  of  the  sea  which  is  washing 
them  steadily  away,  while  the  peaty  woods-carpet  is  exposed  on 
the  beach  below  high-tide  mark. 

Such  is  the  general  appearance  of  Grande  Plaine.  Examining 
it  more  narrowly,  we  find  that  it  is  by  no  means  homf^eneotis 
throughout  its  extent.  Thus,  the  dune  beaches  are  by  no  means 
of  equal  breadth,  height  or  distance  apart.  Because  of  various 
irregularities  they  show,  it  is  by  no  means  easy  to  measure 
exactly  either  their  distances  apart  or  their  heights.  The  follow- 
ing figures  express  approximately  the  distance  in  paces  from 
crest  to  crest  of  the  beaches  in  a  section  from  the  sea  to  the  upland 
lit  the  widest  part  of  the  plain; — 24,  17,  18,  17,  44,  26.  25,  12,  2> 
2,2,  42,  96,  45,  20,  47,  68,  {edge  of  woods),  15.  23.  18,  17,  15,  14- 
iif  '5.  '4,  35.  3i.  and  a  few  others  not  measured.-  In  general  the  . 
older  inner  beaches  are  both  nearer  tc^ether  and  more  regular  in 
size  and  height  than  those  farther  out.  The  irregularities  In 
height  arc  marked,  some  of  the  crests  rising  five,  or  perhaps,  six 
feet  above  the  intervening  hollows,  others  only  a  foot  or  two. 
Furthermore  the  height-fluctuations  are  by  no  means  uniformly 
distributed.  Thus  two  of  the  beaches,  which  are  also  the  widest, 
those  marked  44  and  96  above,  are  markedly  higher  than  others, 
and  these  higher  ones  can  be  traced  for  a  long  distance  along  the 
plain.  \''ariations  of  another  kind  are  shown  in  the  remarkable 
swales,  characterized  by  peculiarities  of  vegetation  which  I  shall 
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discuss  in  my  paper  oil  tliat  subject,  and  in  ihe  low  phcfs  whers 
standing  pools  of  water  occur.  Furthemior.%  the  vegetation  itself 
expresses  a  marked  break  in  the  continuity  of  the  plain-buildiag, 
for  tliere  is  an  abrupt  break  between  the  older  and  larger  trees  on 
the  inner  narrower  beaches,  and  the  much  younger  trees  on  the 
swales  and  outer  beaches.  All  these  fluctuations  show  tliat 
the  growth  of  the  plain  has  not  proceeded  uniformly;  and  it  is 
probable  that  a  more  careful  study  than  I  was  able  to  gi/;  liie 
subject  would  throw  some  light  upon  variations  in  the  action  of 
geological  agencies  in  recent  times. 

In  viewing  the  successive  beach  lines,  the  question  naturally 
arises  as  to  whether  the  inner  are  at  a  higher  or  a  lower  level  tliai 
the  outer.  It  is  impossible  without  accurate  levelling  to  tell  this 
from  a  study  of  the  plain  at  its  widest  part,  but  reliable  testimony 
is  available  elsewhere.  Just  norih  of  Eel  Brook  the  entire 
breadth  of  the  plain  can  be  seen  at  a  glance,  and  there  is  no  ques- 
tion as  to  the  levels ;  the  inner  beaches  are  much  lower  than  tiie 
outer,  to  such  an  extent  that  the  entire  plain  has  a  marked  slope 
inward.  Again,  at  the  northern  end  of  the  plain,  where  the  sea 
is  cutting  it  diri.ctly  across,  the  height  of  the  outer  beaclies  may 
be  seen  to  be  consi<ieraWy  greater  than  that  of  the  inner,  on  whkh 
the  forest  nowr  being  washed  away  by  the  sea  is  hardly  above  the 
highest  tide  level.  Further,  the  fact  tliat  the  inner  margin  of  the 
plain  near  the  upland  is  in  places  little  more  than  an  alder  swamp, 
points  to  the  same  conclusion.  I  have  no  doubt  that  as  a  whole 
the  inner  beaches  average  throughout  of  lesser  elevation  that  the 
out;'r,  precisely  as  we  would  expect  on  a  sinking  coast. 

We  consider  now  [he  mode  of  origin  of  Grande  Plaine,  in- 
volving the  explanation  of  the  anomaly  of  extensive  land-building 
upon  a  sinking  coast.  There  can  be  no  cjuestion  that  the  growtli 
of  this  plain,  from  the  very  sharply -marked  bank-line  of  the  up- 
land out  to  its  present  position,  has  been  very  rec-nt,  and  also 
that  it  is  still  in  active  progress.  The  residents  maintain  that  the 
plain  has  grown  from  about  the  margin  of  the  woods  to  its 
present  margin  within  the  memory  of  men  now  living.  This 
mu^t  be  a  great  exaggeraiion,  but  the  occurrence  of  the  walrus 
boLiCR  within  the  margin  of  the  woods,  with  their  evidence  that 
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these  animals  were  slaughtered  by  man,  (Note  98)  presumably 
upon  or  near  the  then  beach,  shows  that  tliere  has  been  this  much 
growih,  (a  quarter  of  a  mile),  within  historic  times.  Several 
questions  are  involved  in  the  problem  of  this  growth.  First,  as  to 
the  source  of  the  materials.  This  is  principally  sand  derived  from 
the  rapidiy  wearing  upland  of  the  island  and  vicinity,  supplement. 
ed  by  a  great  quantity  of  drift  material,  wood,  e^i  grass,  etc.*  All 
of  the  residents  agree  that  the  cove  opposite  the  plain  is  a  sort  of 
huge  eddy  in  which  the  drift,  worked  along  the  coast  by  the 
westerly  winds,  meets  a  tidal  current  sweeping  around  the  north 
end  of  the  Island  from  the  east  and  bringing  iis  own  contribution ; 
the  collective  material  is  there  driven  by  the  prevailing  westerly 
winds  upon  the  beach.  Ojrtainly  immense  quantiiies  of  driftwood 
are  beaclied  hfre,  enough  to  supply  the  residents  of  Grande 
Plaine  with  most  of  their  fire  wood,  and  a  vast  quantity  besides. 
Great  masses  of  eel  grass  are  also  brought  here  after  gales,  and, 
becoming  buried  in  sand,  help  the  rapid  growih  of  the  shore 
of  the  island.  Of  course,  in  lesser  degree,  sand  and  gravel  and 
other  material  are  worked  into  this  cove  in  the  same  manner. 
Second,  -we  consider  die  causes  which  have  determined  (he  plain- 
building  in  this  particular  place.  The  sharpness  of  the  bank-line 
of  the  upland,  (so  obviously  an  ancient  sea-margin  that  even  the 
residents  speak  of  it  as  such),  shows  that  comparatively  recently 
the  sea  beat  directly  against  the  upland,  and  the  change  to  beacli- 
building  was  very  abrupt.  Although  the  plain  is  evidently 
rapidly  growing  about  its  middle  and  widest  part,  it  is  being 
washed  away  at  its  upper  end,  so  that  it  is  in  part  material  from 
the  upper  end  of  thL'  plain  which  is  forming  its  middle  portion.  In 
fact  all  the  phenomena  seems  to  me  to  agree  in  showing  that  the 
plain    formerly   extended,   no   doubt  accompanying   a   band   of 

•Although  the  upland  of  the  island  is  being  everywhere  washed  away 

by  the  sea,  in  two  other  places  a  certain  amoiinl  of  beach  building  is  in 
progress,  namely  at  Birch  and  at  Wilson's  Points.  The  residents,  however, 
agree  that  this  active  beach-building  has  been  in  progress  only  about  two 
years,  prior  to  which  bolh  places  were  rapidly  \rashing  away.  The  build- 
ing of  ihese  places,  if  not  indeed  of  Grande  Plaine  itself,  must  resemble 
that  of  the  "forelands"  of  Nantuck«,  Mass.,  as  recently  described  by  F.  P. 
Gulliver,  (Report  of  the  «ighth  International  Geographic  Congress, 
Washington,  1905,  page  146). 
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glacial  upland,  much  farther  northward,  its  position  being  in- 
dicated by  the  shoals  marked  on  the  charts  and  described  in  the 
'Sailing  Directions."  At  that  time  the  eddy  would  also  have 
been  farther  north.  It  was  the  sinking  of  the  island  which 
permitted  the  sea  to  cut  off  its  northern  end  and  roll  it,  so  to 
speak,  with  the  eddy,  down  the  coast,  a  process  still  in  progress.* 
And  it  will  no  doubt  continue  until  all  of  the  plain  north  of  the 
upland,  with  Lac  Fry*  (ooce,  apparently,  a  lagoon  like  Mai  Baie 
and  perhaps  earlier  a  fresh-water  lakej  will  have  vanished,  and 
a  much  broader  plain  will  have  grown  gradually  southward,  fill- 
ing the  cove  north  of  Eel  Brook.  Finally  we  amsider  the  exact 
details  of  the  mode  of  building  of  the  successive  beach  lines, 
which,  clear  enough  in  the  cases  of  the  single  barrier  beaches,  is 
not  so  obvious  where  these  form  a  multiple  series.  In  this  beach- 
building,  I  believe,  the  presence  of  the  drift  wood,  eel-grass,  etc., 
plays  an  important  part.  All  stages  of  the  process  may  now  be 
seen  in  operation.  The  sea  at  ordinary  tides  throws  the  drift 
wood  (largely  great  trees  and  cut  stumps  washed  out  of  rivers 
by  the  freshets,  with  refuse  from  the  mills,  etc.)  on  the  beach 
and  the  highest  tides  push  it  yet  higher,  until  finally  some  com- 
bination of  great  tide  and  strong  storm  pushes  it  entirely  beyond 
reach  of  the  \vaves.  Then  the  dried  sand,  driven  landward  by 
the  winds,  collects  among  the  wood,  and  gradually  buries  it  in  a 
low  dune  beach.  Meantime  the  beach  grass,  succeeding  the  first 
beach  planis,  takes  possession  and  gradually  binds  the  sand  so 
that  it  no  longer  moves  with  the  wind.  At  the  same  time  the 
beach  is  growing  outward,  more  drift  wood  is  accumulating, 
presently  a  new  dune-core  is  formed,  and  so  on  in  successive  lines. 
That  the  drift  wood  does  thus  form  a  core  in  the  beach  is  shown 
by  Ihe  pieces  projecting  from  ihe  various  otiter  Ijeaches,  though 
from  the  inner  this  has  all  vanished  by  decay.    It  may  be  that  the 

•The  abnipt  transition  between  thie  forested  inner  beaches  and  the 
swales  and  outer  beaches,  a  transition  shown  not  only  by  a  difference  in 
age  of  the  trees  but  also  by  the  step  from  narrow  sandy  beaches  lo  broad 
swales  indicates,  I  bdic'C.  an  interval  betw'een  ihe  build.ng  of  the  original 
Grande  Plaine,  and  the  ad^ion  of  the  new  beaches  from  matenal  rolled 
down  the  coast.  I  have,  perliaps,  made  this  point  clear  in  my  paper  (above 
cited)  on  the  vegetation  of  Grande  Plaine. 
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iKed  for  some  combination  of  great  storm  and  tide  to  place  the 
core  of  drift  wood  above  reacli,  of  all  ordinary  tides  explains  the 
fluctuations  in  the  breadth  and  elevation  of  the  beach  lines;  ihe 
greater  may  represent  the  result  of  some  unusual  combination  of 
these  iniluences.  Further  it  may  be  that  fluctuations  in  the  supply 
of  Ihe  drift  wood  will  explain  the  variations  in  the  regularity  of 
the  baches.  Thus  it  may  be  that  the  lesser  size  and  greater  regu- 
larity of  the  inner  beaches  may  be  correlated  with  the  fact  that 
they  were  formed  prior  to  the  days  of  lumbering  when  the  sup- 
ply of  drift  materials  would  be  both  smaller  and  more  regular 
than  since  ths  settlement  of  the  country.  Further,  causes  of 
minor  irregularities  in  the  outer  beaches  are  found  in  the  opera- 
tions of  the  residents  nearby  whose  cattle  destroy  the  beach  grass 
allowing  the  dunes  to  blow  to  pieces,  and  whose  wood-gathering 
teams  cut  the  beaches  in  various  ways. 

So  much  for  an  outlin.'  of  the  formation  of  this  interesting 
place.  My  study  of  it  was  very  general,  and  much  remains  stiU 
to  be  made  out.  It  will  repay  a  far  more  detailed  study  than  T 
was  able  to  give  it. 

A  plain-building  on  another  principle  is  in  progress  now 
south  of  Goose  Light.  Formerly  this  coast  was  fringed  by  a 
single  beach  inside  of  which  was  a  line  of  ponds,  surrounded  by 
bog  and  marsh,  including  several  piinds  shown  on  the  Admiralty 
chail  of  1838  but  now  replaced  by  bog  i>r  marsh.  In  recent  times. 
as  a  result,  1  am  told,  of  the  destrucuon  of  the  beach  grass  by 
cattle,  this  outer  beach  is  being  blown  by  the  wind  on  and  across 
the  old  marsh  and  bog,  covering  it  with  a  sand  plain  and  forming 
new  beach  lines  against  the  upland.  In  this  way  Herring  Creek 
and  Goose  Lake  have  been  greatly  l.ssened  in  size  and  are  now 
threaten-'d  with  total  extinction.  At  first  I  thought  that  drande 
Plaine  itself  had  been  formed  in  this  way, — by  the  advance  of  the 
beaches  over  a  flat  country  carried  by  the  sinking  of  the  land 
under  lb:  sea;  but  further  study  has  convinced  me  of  the  cor- 
rectness of  the  explanation  above  Riven.  Xear  Herring  Creek, 
both  on  the  north  an<l  south  of  its  former  outlet,  occur  the  highest 
and  most  typical  sand  dunes  I  have  found  in  New  Brunswick. 
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They  are  some  20  or  25  feet  high,  of  pure  rolling  sand,  and  are 
overwhelming  the  old  forests  formerly  standing  there. 

We  turn  now  to  the  consideration  of  the  great  moors  or  bogs, 
or,  as  the  residents  call  ihem,  barrens.  They  cover  well-nigh  half 
of  the  area  of  the  island,  filling  in  the  space  enclosed  by  the 
tracts  of  npland,  and  lie  to  some  extent  bcneaith  the  beaches  oirt- 
sidi  them.  They  are  as  typical  and  finely  developed  raised  bogs 
or  Hochmoore  as  it  would  be  possible  to  find,  resembling  physical- 
ly a-nd  ecologically  those  1  have  described  from  Charlotte  County." 
Because  of  their  greater  ext.'nt  they  show  more  fully  the  hoch- 
moor  characters  than  do  the  Charlotte  moors.  Every  gradation 
in  structure  is  presented,  from  the  typical  flat  bog  (Flachmoor), 
heavily  wooded  and  verging  to  swamp,  on  the  western  side  of  the 
island  (especially  in  the  ang  es  both  north  and  south  of  Eel  Erook) , 
up  to  the  raised,  treeless,  pond-dotted  Hochmoors  of  the  central 
and  eastern  parts.  H-ore  they  form  low  elevations,  rounded  hills 
or  ridges  with  iniervening  hollows  and  valleys,  the  whole  simu- 
lating curiously,  especially  when  tiny  rills  or  deadwater  streams 
occupy  the  valleys,  the  topography  of  a  country  of  ripe  and  low 
relief.  At  the  highest  parts  the  mosses  seem  dead,  but  about  the 
ponds  they  are  still  in  growth.  'Ihe  basis  of  the  moor  is  of 
course  sundry  species  of  sphagnum,  fonning  typical  rounded 
hummocks  and  polsters,  on  which  grow  the  dwarfed  M>Tica, 
Ledum,  Vaccini'um,  Rhodora,  Kalmia  glauca  and  other  heaths 
wilh  the  various  associates  usual  upon  New  Brunswick  raised 
bogs.  Scattered  about  are  the  lit.l^  is'aiids  of  dwarfed  spruce 
and  the  many  ponds  and  lakes.  These  ponds  are  of  all  sizes  from 
little  pools  that  one  can  almost  leap  across  up  to  the  large  Lake 
Chenire  and  Big  Lake,  lakes  of  apparent  considerable  depth,  the 
latter  nearly  three  miles  in  circumference.  They  stand  also  at  all 
levels,  from  thos;'  near  the  highest  part  of  the  b(^,  down  to  Big 
Lake  and  Lake  Chenire,  not  much  above  the  level  of  the  sea ;  and 
it  often  happens,  as  on  other  moors,  that  two  lakes  but  a  few 
yards  apart  differ  sjveral  feet  in  level.  All  these  characteristics 
however  are  common  to  all  hochmoors  and  need  no  special 
description  here.    There  is  however  a  striking  peculiarity  of  Big 

•In  Transactions  Royal   Sooiety  Canada,  111.,  1897. 
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Lake,  true  also  to  a  Iess:r  ertenl  of  Lake  Chcnire,  namely,  Its 
banks  are  formed  of  vertical  walls  of  peat,  some  six  to  eight  or 
more  feet  above  the  water,  which  are  being  cut  away  by  the  lake 
itself.*  They  thus  resemble  exactly  the  peat-cliffs  bordering  ths 
sea  to  the  eastward.  Here,  at  places  shown  on  the  map  on  the 
two  Mai  Bai.'s,  on  Miscou  Harbor  along  Muddy  Brook,  and  on 
Ihe  open  sea  between  the  Mai  Baies,  the  moors  are  being  eaten 
into  by  the  sea,  the  peat  forming  vertical  cliffs  from  one  or  two 
up  to  eight  feet  in  height.  This  is  particularly  striking  on  the 
coast  between  ihe  Mai  Baies,  where  the  ssa  is  rapidly  cutting  In- 
to th^  low  peat  cliffs,  carving  them  precisely  as  it  carves  a  soft- 
rocked  coast,  I  suppose  there  is  no  doubt  that  the  two  Mai  Baies 
were  recently  fresh  water  lakes  like  Big  Lake,  and  that  the  en- 
croaching sea  will  preseniJy  eat  its  way  aitxig  Eel  Brook  and 
cut  into  Big  Lake  converting  it  into  a  salt  lagoon.  The  outlet  of 
Big  Lake  now  falls  a  foot  or  two  over  sand  and  gravel  into  the 
srU  water. 

But  how  did  these  moors  originate,  and  what  influences  have 
given  them  their  present  form  ?  It  is,  first  of  all,  plain  that  they 
were  formed  when  the  island  was  much  larger  and  much  higher 
above  the  sea  than  now.  Sphagnum  moors  can  only  form  in  fresh 
water,  and  they  extend  much  beyond  the  present  limite  of  the 
island,  since  they  occur  outside  the  dune  beach  on  the  west  of  the 
island  south  of  Eel  Brook,  and  again  outside  the  dune-beach 
north  of  Birch  Point,  Further,  they  must  have  extended  far 
off  to  the  eastward  to  permit  thick  peat  beds  now  to  border 
the  sea.  Their  formation  implies  the  presence  of  a  great  shallow 
impervious  basin  with  a  complete  rim  of  upland,  a  rim  now  sunk 
beneath  the  sea  and  represented  in  the  extensive  shoals  on  the 
west  side  of  the  island,  and  by  the  shoals  and  reefs  off  Birch 
Point  and  Wilsons  Point  (described  on  the  Admiralty  charts  and 
"Sailing  Directions")  on  the  east.  Probably  the  margin  of  this 
basin  was  formed  by  glacial  upland,  not  by  rock,  which  will  ex- 
plain perfectly  its  total  difappearance.     The  sinking  of  the  land 

•Big  Lake  shows  in  one  or  two  places  sand  beaches  against  the  p^- 
cliffs.  At  first  sight  the  peat  seems  to  rest  upon  them,  but  examination 
shows  (hat  they  rest  against  vertical  walls  of  peat. 
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permitted  the  sea  to  enter  the  original  ba^in  and  then  to 
eat  away  the  bog  itself.  The  ocean  has  since  gradually  advanced, 
cutting  avray  the  peat,  entering  large  freshwater  lakes  and  con- 
verting tliem  into  saltwater  lagoons,  and  throwing  barrier 
beaches  across  their  open  sides.  This  process  is  still  in 
prepress  and  will  no  doubt  continue  until  all  the  moors  will  be 
removed  and  the  barrier  beaches  from  east  and  west  will  m.et  in 
the  line  of  the  upknd  across  wliere  now  lies  Lake  Oienire. 

Salt  marshes  occur  in  the  very  sheltered  places  in  the  angles 
of  the  lagoons  and  along  the  quiet  salt-water  streams,  as  shown 
On  the  map.  They  are  of  considerable  economic  importance  for 
their  wild  hay,  but  they  have  had  little  part  in  the  building  of  the 
island.  Small  «reas  of  freshwater  meadow  occur  in  places,  as 
along  Eel  Brook  bdow  Lake  Chenire  and  dsewhere;  and  there 
are  some  areas  of  true  swamps,  but  these  arc  not  of  sufficient 
size  or  definileness,  and  especially  are  not  well  enough  known  to 
me,  for  representation  upon  the  map. 

Thus  we  see  that  physiographically  Miscou  is  one  of  the  most 
interesting  of  the  parts  of  New  Brunswick.  It  represents  an 
area  of  unstable  equilibrium,  and  owes  its  characters  to  delicate 
adjustments  of  level,  N'owhere  in  the  Province  are  topographical 
changes  in  more  active  progress  or  their  operation  so  clear. 


98.     On  Semi-Fossil  Walrus  Bones  from  Miscou  and  Else- 
where IN  New  Brunswick. 

Read  December  5,   1905. 

The  evidence  as  to  the  former  occurrence  of  the  walrus,  or 

sea.-cow  (Trichechtts  rosmarus)  in  N-ew  Brunswick  is  summar- 
ized in  an  earlier  note  (No.  80)*  of  this  series.  Since  it  was 
written  I  have  b;en  able  to  study  the  principal  ancient  resort  of 
the  walrus  at  Grande  Plaine,  Miscou,  and  to  collect  there  the  bones 

•One  historical  reference  to  be  added  to  those  thece  given  is  found  in  a 
documeni  of  1756  which  states  that  ihe  Aca<Kaii  refugees  at  Miramichi  at 
.that  lime  had  ilo  live  in  part  upon  sea-cow.  (Raymwd.  Htilory  of  the 
SainI  John  River,  121). 


;vGoo»^lc 


OP  HKW  BRUNSWICK  463 

which  have  been  placed  in  the  Museum  of  this  Society,*  The 
biHies  occur  at  the  locality  marked  on  the  smal'er  map  accompany- 
ing the  preceding  N<Xc  (page  456),  in  which  also  is  diecussed 
the  mode  of  formation  of  the  remarkable  beach-piain  on  which 
they  are  found.  The  ?lacfe  is  now  over  a  quarter  of  a  mile  from 
the  sea,  well  within  the  margin  of  a  sparse  spruce  wood,  and 
covered  by  its  mossy  carpet.  At  the  place  of  their  greatest 
abundance  they  are  scattered  over  an  area  of  an  acre  or  so,  and 
are  manifest  to  the  eye  either  through  the  whiteness  of  an  oc- 
casional exposed  portion,  or  dse  by  the  mossy  hummocks  cover- 
ing the  skulls  and  larger  bones.  As  a  rule  they  are  scattered  or 
isolated,  though  at  times  small  groups  arc  foi;nd  together  in  their 
natural  relations,  though  no  skeletons  anywhere  near  complete 
can  now  be  found.  Most  of  the  bones  are  much  decayed,  though 
the  skuHs  and  lower  jaws,  with  femurs  and  a  few  others,  have 
been  fairly  preserved  through  their  great  hardness.  A  noticeable 
fact  about  most  of  the  skulls  is  that  they  show  the  large  bultet 
holes  into  the  brains  by  which  obviously  the  animals  were  killed, 
while  the  marks  of  the  axes  by  which  the  tusks  were  hewn  out 
of  the  skulls  are  visible  upon  si]  of  them.  These  signs  confirm 
the  testimony  of  both  history  and  tradition  which  state  that  this 
was  a  famous  hunting  ground  for  these  animals  at  the  first 
settlement  of  the  country.  The  bones  lie  partly  imbedded  in  sand, 
a  very  poor  material  for  their  preservation,  and  so  far  are  they 
decayed  that  it  will  be  now  only  a  few  years  before  they  will  all 
have  crumbled  away ;  and  then  this  last  visible  testimony  of  the 
former  occurrence  here  of  the  walrus  will  have  vanished  forever. 
For  some  time  to  come,  however,  the  visitor  will  be  abie  to  make 
a  selection  from  the  piles  which  I  left  beside  the  path,  having  col- 
lected them  in  the  selection  of  those  I  brought  away  for  the  So- 
ciety, and  it  is  one  of  these  piles  which  is  shown  on  the  accom- 
panying photr^raph.     Although  this  is  the  principal  locality  at 

•These  bones  include  a  very  large  nearly  complete  skull,  another 
cloven  skull,  two  lower  jaw8.  part  o£  a  tusk  ( found  at  Goose  Lakp,  Miscou, 
and  given  me  by  the  light  keeper),  two  femurs,  two  vertebric  and  a  nb. 
These  were  selected  as  the  best  among  a  large  number  dug  up  and 
examined. 
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Grande  Plaine,  a  few  occur  elsewhere, — on  the  edge  of  the  woods 
to  ihe  southwest,  As  I  have  myself  seen,  and  towards  Northwest 
Point  as  reported  by  residents,  though  I  was  unable  to  find  the 
latter  locaiity.  I  have,  (lowever,  under  the  g^uidance  of  Mt.  Jas. 
Bruno,  keeper  of  the  Goose  Light,  seen  a  few  walrus  bones  un- 
covered by  tfie  EJhifting  of  'the  beacdi  soutfli  of  iSiat  lig^. 

So  much  for  the  Miscou  localities.  Although  I  have  made 
many  inquiries  I  have  been  able  to  learn  of  but  a  single  other 
place  of  occurrence  o£  walrus  bones  in  ad!  New  Brunswick,  The 
Museum  of  the  Miramichi  Natural  History  Association  (see  their 
Procedings,  IV.,  58)  contains  a  walrus  jaw  presented  by  a  resi- 
dent of  Burnt  Church.  I  am  informed,  however,  by  Dr.  Philip 
Cox  that  it  was  found  on  Portage  Island,  and  also  that  he  had 
searched  there  exhaustively  for  others  but  without  avail.  As  the 
walrus  no  doubt  formerly  resorted  all  doug  this  coast,  and  was 
probably  hunted  here  as  at  Miscou,  its  bones  must  have  form- 
erly occurred  here.  But  they  have  probably  all  been  washed 
away  by  th;  sea,  which  is  everywhere  encroaching  rapidly  upc«i 
this  coast.  It  is  only  the  remarkable  and  unique  conditions  which 
prevail  at  Grande  Plaine,  Miscou,  (where,  owing  .to  local  causes, 
the  land  is  being  built  out  instead  of  removed),  which  have  pre- 
served the  bones  in  that  locality. 

So  far  as  I  can  learn,  the  bones  now  in  the  Society's  collection 
arj  the  only  ones  from  Miscou  in  any  museum.  Dr.  Chalmers 
collected  a  number  some  years  ago  for  the  Geologicail  Survey  of 
Canada,  but  I  am  informed  they  were  not  preserved  and  are  not 
now  in  the  Survey  Museum.  References  to  the  bones  at  Grande 
Plaine  occur  in  Perley's  Report  on  the  Sea  and  River  Fisheries  of 
New  BruHsitdck,  1850,  33,  in  Ells'  Report  on  the  Geology  of 
Northern  New  Brunstvick,  1879-80,  D,  43,  and  in  Chalmer's  Re- 
port on  the  Surface  Geology  of  Northeastern  New  BruitSTxrick, 
1888,  27  N.  A  reference  to  their  expected  (but  unrealized) 
occurrence  in  shell-heaps  in  the  Bay  of  Fundy  is  in  Boardman's 
Naturalist  of  the  Saint  Croix,    (Bangor,  Me.,  1903),  page  242. 
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On  the  Physiographic  Characteristics  of  the  North 
Pole  Branch  of  the  Little  Southwest  Miramichi 
River. 


The  Uttle  Southwest  Miramichi,  one  of  the  largest,  and 
certainly  the  most  typical,  of  the  wilderness  rivers  of  New  Bruns- 
wick, is  formed  by  the  confluence  of  five  great  branches.  The 
two  most  important  of  these,  the  Tuadook  and  Walkemik 
Branches,  are  somewhat  fully  described  and  mapped  in  earlier 
Notes  (Nos.  55,  86,  87),  while  a  third,  morphologically  the  main 
stream,  has  been  also  mapped  in  part  (Note  87).*  Last  summer 
I  was  able  to  observe  the  larger  part  of  a  fourth  of  the  great 
branches,  the  North  Pole  Branch,  on  which  I  wish  here  to  offer 
some  commenlK,  illitslrated  by  the  accompanyii^  map.f  I  also 
saw  swnething  of  the  fifth  branch,  the  Lower  North  Branch, 
but  must  make  another  visit  (o  it  before  attempting  any  descrip- 
tion.t 

We  note  first  the  development  of  nur  knowledge  of  this  little- 
known  stream.  Because  of  its  remoteness  from  all  settlement, 
especially  at  its  source,  which  lies  in  .the  very  heart  of  the  central 
watershed  in  a  wilderness  still  unbroken  even  by  lumbermen  and 
hunters,  it  has  been  rarely  visited,  not  at  all  studied  scientifically, 
and  mapped  very  imperfectly.  It  makes  a  first,  but  naturally 
crude,  appearance  in  records,  however,  as  early  as  1686,  on  the 

'This  summer  I  was  able  to  see  also 
liUle  plateau   ponds  beside  the  portage  road  betw< 
Lakes. 

tThe  map  of  this  branch  is  compiled  from  the, timber-line  surveys  in 
the.  Crown  Land  OfBcc.  from  observations  made  bjr  ii5,  and  from  sketches 
supplied  to  me  tiy  Henry  B:iaithwaite,  I  hope  later  ta  offer  the  SodeFiy  a 
much  larger  scaJe  and  more  accurate  map  0/  its  head  wEters. 

tl  was  accompanied  by  my  friend.  Professor  A.  H,  Pierce,  We  were 
taken  by  team  to  Gover  Lake  via  Portage  Lake  (Tnbique)  over  the 
poitage  road.  From  Gover  Lake  we  went  alone  on  foo:,  cairying  pro- 
visions and  •utfit  in  packs,  and  making  oceasioiwl  Mde-exciirsdons.  tn 
Hough  Lake  and  Sktink  Lake,  Half  Moon  Lake,  Malone  Pond,  down 
the  outlet  of  the  latter  to  Cave  Brook  and  the  North  Pole  Branch,  down 
this  to  near  its  mouth,'  across  by  portage  road  to  the  Lower  North  Branch, 
up  this  to  the  source  of  the  eastern  b'anch,  north  over  the  watershed  to 
South  Branch  Nepifflguit  and  Kagoot,  and  down  the  South  Branch 
Sevogle  to  Miramichi. 
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remarkable  Franquclin-deMetilles  map  where  it  bears  the  Micmac 
e  of  Kednattequec."    It  makes  a  second  appearance,  without 


•The  North  Pole  Branch  is  called  by  the  Micmacs  to-day  Kay^dun-at- 
que-gak,  (meaning  unknown),  a  word  which  might  well  be  simj^itied  for 
use  1o  Kednegek  (g  hard  and  accent  upon  the  last  syllable).  The  name 
North  Pole  appanentiy  first  appears  in  docmncnts  upon  Fish's  plan  of  1880 
^aud  Ficeze'a  plans  of  1881.  and  Mr,  Freeze  tells  me  that  he  found  the 
name  in  use  among  lumbermen  when  he  madei  his  survey;  and  supposed  it 
originated  in  the  old  pine-timber  days  from  1840-1860,  when  much  pine 
lumbering  was  done  on  the  river.    It  was  very  lifceJy  named  because  of  its 
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name,  as  a  crude  sketch  upon  Baillie's  maps  of  1832,  is  shown 
at  its  mouth  and  named  ih;;  "North  Branch"  on  Berton's  Survey 
map  of  1838,  and  is  sketched  in  its  lower  courses  and  wrongly 
called  "Upper  Norlli  Branch,"  on  Wilkinson's  map  of  1S59,  un- 
doubtedly from  data  supplied  by  lumbermen.  The  very  first  point 
located  by  survey  upon  its  course  was  given  by  a  timber-line  sur- 
vey by  Deputy  Surveyor  Fish,  which  crossed  it  west  of  Long 
Lake  in  1880  (See  the  accompanying  map).  The  next  year 
Deputy  Surveyor  Freeze  surveyed  its  lower  ten  miles,  the  only 
part  of  its  course  yet  surveyed,  and  in  that  and  the  following  year 
ran  the  several  important  timber  lines  which  gave  us  our  first 
knowledge  of  a  large  section  of  this  wilderness  tract  and  located 
several  additional  points  on  its  course  and  tributary  streams. 
These  were  the  data  which  Mr.  Loggie  had  in  making  his  map 
of  1885,  and  he  was  followed  closely,  though  with  scane  slight 
variations,  upon  the  geological  survey  map  of  1887,  which  reprc- 
seiils  the  best  map  ya  published  of  this  stream.  Since  1881 
various  additional  lines  have  been  run  from  time  to  time  as  the 
needs  of  liunbering  demanded,  giving  additional  locations  for  the 
courses  of  the  various  streams ;  but  as  no  additional  surveys  what- 
ever of  the  streams  themselves  have  been  made,  these  are 
necessarily,  both  on  the  Crown  Land  Office  plans  and  on  the 
accompanying  map,  simply  sketched  between  the  intersections  of 
the  timber-lines.  On  the  map  I  have  tried  to  show  the  less  cer- 
tain portions  by  the  most  broken  lines. 

So  much  for  cartography,  and  there  is  little  left  to  add.  Of 
scientific  study  there  has  b?cn  none;  no  geoic^ist  has  visited  the 
stream,  and  there  is  no  mention  of  it  in  any  of  the  Geolc^icaJ 

great  extension  northward,  supplemented  perhaps  bv  tlte  coldness  of  it^ 
water.  It  is  commonly  shoitened  in  use  to  "The  Pole."  Of  the  olhar 
names  on  the  map,  Ktii-Heg  Brook  was  given  by  Frceae,  for  a  wooden 
kill-beg  or  killeck  trap  found  by  him  there.  Skunk  Lake.  Half-moon  Lake, 
DtviU  Lake,  Graiutm  Lake,  Si^le  Motmlain,  Portage  Brook,  Devilt  Gulch; 
were  all  given  by  Henry  Brailhwaile,  presumably  descriptive  of  foim  or 
us«  or  other  peculiarity.  Maione  Pond  was  gi^ien  by  us  because  touched 
by  a  timber  line  run  in  15)03  by  W.  Maione.  Cave  Brook  was  given  ii 
1900  by  W.  B.  Hoyt,  descnptively.  as  he  tells  me  of  the  physical  characters 
of  the  stream.  Forks  Movntain  is  a  descriptive  name  of  the  lumbermen. 
Hickey  Lakes  and  Long  Lake  ar«  00  Fish's  plan  of  1880  and  no  doubt  are 
descriptive  and  for  some  early  lumberman. 
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Survey  Reports  or  in  any  other  scientific  publications.  Sportsmen 
have  visited  it  but  little  until  very  recently,  and  I  find  but  two 
references  in  sporting  literature.  Mr.  Frederick  Irland  was  on 
the  North  Pole  Branch  m  the  spring  of  1901,  hunting  bears  with 
Henry  Braithwaite,  and  he  has  described  his  trip  in  a  charmingSy- 
written  and  beautifully-illustrated  article  in  Scribner's  Magazine 
for  September,  1901.  And  there  is  a  reference  to  Half-Moon 
Lake,  with  a  crude  sketch  map  showing  it  for  the  first  time,  in 
Mr.  E.  Hough's  accoun-t  of  his  winter  trip  in  1901  through  this 
region  from  the  Nepisiguit  to  the  Little  Southwest  Miramichi  in 
Forest  and  Stream  for  Nov.  i,  1902.  Mr.  Braithwaite  has  hunted 
here  for  many  years  and  has  hunting  camps  at  two  of  three  points, 
while  other  guides  from  the  Lower  Miramichi  are  gradually 
entering  the  valley  and  establishing  camps.  Much  lumbering  has 
been  done  on  tlie  stri:am,  especially  beSow  the  Forks,  in  connection 
with  which  a  number  of  portage  roads  have  been  built ;  but  there 
is  still  much  unlumb;red  country  near  its  source,  between  which 
and  the  Nepisiguit  brandies  remains  the  only  piece  of  absolutely 
virgin  wilderness  now'  to  be  found  in  New  Brunswick. 

As  the  map  will  show,  the  North  Pole  Branch  has  not  a  single 
source,  but  several,  radiating  fan-iike  from  a  junction  south  of 
Forks  Mountain.  Of  these  source  streams  I  have  seen  four, 
which  are  as  follows.  The  most  northerly  is  that  on  which  lies 
Half-Moon  Lake,  a  pretty  crescent-shaped  little  woods  lake,  2059 
feet  above  the  sea,*  surrounded  by  low  plateau  hills,  showing  it 
to  lie  in  a  valley  cut  a  little  b'iow  the  pSateau  level.  The 
character  of  the  stream  above  and  below  it  I  do  not  know,  except 
that  Mr.  Braithwaite  tells  me  it  has  "granite  ledges  and  falls,  150 
ftet"  upon  it  as  shown  en  the  map.  Almost  directly  south  of  it 
on  Braithwaite's  trail,  but  separated  from  it  by  a  mile  of  two  of 
elevated  plateau  in  a  clear-water  brook,  Devils  Gulch,  running 
southeast  in  a  curious  tittle  irregular  gulch  or  gorge     The  rock 

•Determined  by  aneroid  cheeked  for  wsaiheir  from  Fredericlon  and 
Chatham,  as  were  all  other  elevalionfi  given  in  this  paper.  Since,  how- 
ever, in  all  cases  I  was  able  to  obtain!  but  a  single  good  measwrcmCTit,  and 
since  single  measurements  are  liable  to  much  eror,  too  much  craifidence 
cannot  be  plsced  in  them.  The  elevation  of  the  plateau  south  of  Half 
Moon  Lake  I  made  over  2,200  fee*. 
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h'^re  is  granite  in  great  angular  blocks  piled  up  like  masonry,  and 
the  liitle  gorge  appears  to  be  not  at  all  of  erosion,  but  of  rift, 
origin.  The  course  of  this  stream  on  the  map  is  also  from  Mr. 
Braiihwaile's  sketch.  Skunk  Lake,  1637  feet  above  see  level,  is  a 
shallow,  largely  bt^-bordered  lake  lying  in  a  valley  formed  be- 
tweeu  Wilkinson  Mountain  and  the  Wheeler  Mountain  mass  or 
plateau  east  of  it,  the  same  in  which  Hough  Lake  also  lies  and 
which  is  followed  by  the  trail  between  the  two  lakes.  It  empties 
northeastward,  but  I  have  not  seen  its  outlet.  The  fourth  stream 
is  that  near  the  h.ad  of  which  lies  Malone  Pond,'  a  most  charming 
and  typical  little  woods  lake,  whose  outlut  we  followed  aU  the  way 
to  Cave  Brook  and  the  main  North  Pole  Branch.  It  leaves 
Malone  Pond  as  a  small  stream,  soon  swinging  to  the  east  and 
th.-  south  east,  rapidly  increasing  by  the  accession  of  many  spring 
rivulets,  and  begins  at  oucj  to  develop  little  gulches  or  gorges 
in  the  granite  rocks  similar  to  ihose  already  described  for  Devils 
Gulch.  Continuing  southeastward  it  receives  the  Skunk  Lake 
branch,  and,  still  rapidly  enlarging,  dcvetopes  larger  gorges  with 
much  fall,  separati^d  by  quiet  alder-bordered  sand-bottomed  still- 
waters,  oft'Jn  showing,  as  do  the  gorges  themselves,  abundant 
new  beaver  works.  The  stream  then  swings  to  the  cast  in  the 
vicinity  of  a  fine  great  rounded  hardwood  mountain.  Sable  Moun- 
tain, and  then  to  the  northeast,  keeping  its  general  character 
though  ever  enlarging.  The  aspect  of  all  the  gorges  gives  the 
impression  not  of  water-eroded  channels  so  much  as  rifts  in  the 
regularly- jointed  and  bedded  granite.  At  one  place,  where  Hoyt's 
liinber-line  crosses  Cave  Brook,  the  stream  bed  lies  in  the  bottom 
of  a  liil'le  gorg.-  with  vertical  granite  walls  fifteen  or  twenty  feet 
high.  One  side  o(  this  gorgi^  is  angularly  concave  while  the 
other  is  an  island  the  angles  of  which  appear  to  fit  into  the  con- 
cave side,  showing  tliat  here  at  least  the  valley  is  a  rift,  though 
the  stream  has  worn  also  lillle  caves  into  the  joints  of  the  granite 
thus  giving  this  stream  its  name.  Below,  the  valley  gradually  opens 
somewhat  and  the  gulches  become  infrequent;  the  stream  is 
gentler  and  comes  to  flow  mostly  in  a  winding  alder-bordered 
course  through  sand-bottomed  still-walers.  As  it  swings  to  "he 
cast   it   receives   the   shallow   clear   swift-flowing   Devils    Gulch 
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Branch,  below  which  it  is  a  large  canoeable  smcothwater  and 
Stillwater  sand-bottomed  stream  winding  amid  meadows  and 
alder-intervales  down  to  the  Forks  (1175  feet  above  the  sei) 
southeast  of  Forks  Mountain. 

The  other  branch  of  the  North  Pole,  the  larger  stream,  I  have 
not  jet  seen  above  the  Forks,  The  courses  of  the  streams  in  the 
map  are  in  part  from  the  timber-line  maps  and  in  part  supplied 
bj-  Mr,  Braithwaite,  who  tells  me  there  are  granite  gorges  ledge> 
and  falls  on  the  streams  shown  en  the  map.  I  am  inclined  to 
think  the  main  stream  above  Forks  Mountain  is  very  sluggish,  for 
a  lumberman  has  told  me  there  is  a  deadwater  or  narrow  lake, 
four  miles  long,  on  the  upper  part  of  this  stream. 

What  now  is  the  origin  of  these  source  streams  of  the  North  - 
Pole  Branch?  Turning  to  the  map,  three  facts  are  at  once  ap- 
parent. First,  to  some  extent  the  valleys  show  evidence  of  ihat 
northwest-southeast  parallelism  so  characteristic  of  tlic  valleys  of 
this  whole  central  region.  Thus  there  is  a  line  of  streams  from 
near  Malone  Pond  southeast  aling  Portage  Brook,  which,  as 
shown  in  an  earlier  note  (No  87),  probably  connected  Dnnn,  nr 
Logan,  Lake  with  the  North  Pole  Branch,  while  both  the  Half 
Moon  Lake  Branch  and  the  main  stream  fall  in  with  this 
direction.  I  have  little  doubt  that  these  valley  directions  are 
actually  relics  of  the  original  system.  Second,  there  are  at  least 
two  valiej-s,  the  Hough  Lake-Skunk  Lake  A'alley  and  the  Cave 
Brook  valley,  having  a  direction  at  right  angles  to  the  original 
system.  These  are  very  likely  homo!<^ous  with  the  part  of  the 
Tuadook  below  Crooked  Dcadwater  (Note  86),  the  origin  of 
which  I  cannot  explain.  Third,  t-aken  colhctiveOy,  the  source 
streams  now  form  a  fan -radiating  system  collecting  finally  into 
one  trunk,  draining  a  great  radiating  basin  or  circque,  very 
similar  to  that  of  the  Walkemik  Basin  d;scribed  in  an  earlier  note 
(No.  87).  As  in  the  Walkemik  Basin  also,  the  erosion  of  ^o 
many  streams  appears  to  have  greatlly  reduced  the  elevation  o£ 
the  parts  of  the  plateau  originally  separating  them,  reducing 
them  for  the  most  part  (though  with  an  exception  in  the  case  of 
the  great  ridge-like  Forks  Mountain,  which  must  be  still  of 
nearly  the  Plateau  height),  to  low  ridges  and  hills.     That  such 
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a  basin  actually  exists  north  of  Forks  Mountain,  can  be  seen  from 
Braithwaite's  trai'l  north  of  Skunk  Lake,  where  it  skirts  the  slope 
of  the  plateau,  and  it  is  implied  in  a  statement  made  to  me  by 
Deputy  Surveyor  Freeze  in  speaking  of  the  high  range  of  granite 
hills  crossing  the  stream  at  Forks  Mountain,  Presumably  the 
"Falls"  on  the  map  mark  the  approximate  boundary  between 
plateau  and  basin.  The  direction  of  the  upper  course  of  this 
branch  would  also  suggest  that  there  it  may  originally  been 
emptied  into  the  Lower  North  Branch,  forming  the  morphologinl 
head  of  that  river.  But  the  causes  which  have  thrown  these 
streams  thus  together,  and  as  well  the  details  of  the  get^raphy  of 
the  basin  must  await  more  thorough  study  than  I  was  ab'e  to 
give  it  It  seems  to  me,  however,  possible  that  several  of  the 
smaller  streams  may  have  had  their  directions  determined  by  the 
formation  of  rifts  in  the  giranite  of  the  region. 

We  consider  next  the  valley  below  the  Forks.  From  above 
the  Forks  down  to  the  big  bend  of  the  river,  it  is  a  smooth-flow- 
ing, clear  stream  of  abundant  wat?r,  winding  over  gravd  and 
cobbles  and  with  occasional  little  rapids  formed  by  a  few  small 
boulders.  All  this  part  forms,  in  ease  of  water  and  charm  of 
scenery,  nearly  as  pleasing  a  canoe  stream  as  any  I  know.  In 
but  one  place  did  I  observe  any  of  the  granite  gulches  so 
abundant  on  the  upper  waters,  and  that  was  at  the  place  about 
east  of  Devils  Lake  where  the  stream;  close  against  the  western 
valley  wall,  flows  through  a  typical  rifted  gulch,  with  low  vertical 
granite  walls  on  each  side,  but  deep  and  smooth  without  a  fall. 
The  entire  valley  itself  while  deeply  cut  (pome  400  feet)  into  the 
plateau  is  mature,  wide,  drift-bottomed,  the  river  having  always 
a  wide  stony  fiat,  commonly  of  the  Rhodora-Hypnum-Biaclc 
Spruce  type,  on  one  side  or  the  other.  Seemingly  the  valley  was 
■  formed  by  a  stream  very  much  larger  than  that  now  occupying  it, 
and  in  any  case  it  has  all  ths  characters  of  an  ancient  valley  and  it 
i:>  no  doubt  one  of  the  original  Northumbrian  System  (Note  93). 

Such  is  the  stream  down  to  the  big  bend  ten  miles  from  Its 
mouth.  From  an  inspection  of  the  course  of  this  curious  bend, 
(1127  feet  above  sea-level)  on  the  map,  on  which,  since  it  is  with- 
in the  Emits  of  Freeze's  survey  of  1881,  it  is  accurately  represented, 
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one  would  naturally  infer  that  it  is  post-glacial,  the  original  pre- 
glacial  course  cutting  across  the  b;nd  along  the  courses  of  the 
streams  and  lakes  which  occur  there.  And  I  ventured  such  a 
prediction  in  an  earlier  note  in  describing  Mitchell  Lake  and  sur- 
roundings ( Note  No.  87) .  But  this  supposition  is  wholly 
erroneous,  for  the  river  preserves  its  ripe,  gentle  smooth  character 
all  around  the  bend,  and  is  evidently  in  an  ancient  and  mature 
valley.  Its  abrupt  bend  to  the  north  is  simply  a  minor  winding 
around  drift  hills  in  the  wide  vai4ey.  The  origin  of  the  great  hend 
in  the  valley  is  of  course  a  question  of  much  interest.  Turning 
to  the  map  we  note  that  it  is  directly  in  line  with  the  valley  of 
Portage  Brook  extending  up  towards  Dunn  Lake  through  the 
Mitchell  Lake  Basin  (Note  87) ;  furthermore,  in  continuation  of 
its  direction  off  to  th:;  southeastward  I  saw  a  marked  high  gap  *n 
the  plateau  and  beyond  this  gap,  in  the  same  direction,  there  is, 
as  shown  on  the  map,  a  valley  occupied  by  a  brook  (Whitney 
Brook) .  And  I  mysdf  noted  that  where  'tfiis  brook  enten  the  Lower 
Nortih  Branch  that  valJcy  has  a  swing  in  tlie  same  direction.  I 
have  not  traced  it  farther,  but  the  direction  continued  eastward 
would  carry  it  through  Guagus  to  Mullins  Stream  Lake  just  be- 
low which  comes  one  of  those  remarkable  great  bends  which 
characterize  all  the  valleys  of  this  region  (Note  93)-  We  nray 
therefore  be  dealing  here  with  remnants  of  a  very  ancient  vaU2y 
parallel  with  the  little  Southwest  Minamichi  and  the  other  rivers 
south  of  it,  perhaps  one  of  the  original  Northumbrian  system. 

But  although  the  course  of  the  river  around  the  big  bend  is 
thus  very  ancient,  it  nevertheless  seems  plain  that  at  some  time  its 
course  was  across  the  bend  by  way  of  the  Hickey  Lakes.  Such 
a  valley  can  be  seen  from  the  great  burnt  hills  just  above  the 
bend,  and  seems  consistent  witli  the  topography  of  the  section  as 
far  as  known. 

Below  the  bend  the  character  of  the  river  changes  for  a  time; 
here  its  course  is  obstructed  with  hugh  granitic  boulders  making 
it  very  rough.  This  rapid  water  extends  a  short  distance  but 
occurs  once  more  a  mile  or  two  lower  down,  where  granite  ledge 
rock  forms  the  valley  wall.  Except  for  these  two  places  the 
river  seems  to  retain  its  gentle  attractive  character,  winding  in 
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great  sand-bottomed  smoothwaters,  often  with  intervale  banks, 
down  as  far  as  we  saw  it,  three  miles  from  its  mouth.  It  is  a 
great  surprise  to  find  so  smooth  a  river  in  so  rugged  a  region, 
and  there  is  probably  nowhere  in  the  interior  of  New  Brunswick 
so  great  an  extent  of  good  canoeing  water,  an  evidence  indeed  of 
the  ancient  and  ripe  character  of  this  valley.  Just  below  the  big 
bend,  the  vaHey  widens  into  a  basin  bottomed  by  an  elevated 
boulder-strewn  burnt  plain  strongly  resembling  the  Graham 
Plains  and  probably  originating  in  a  similar  way.  On  its  western 
margin  runs  the  North  Pole  Branch  in  a  deep  trench  cut  into  the 
rough  materials  of  this  plain,  the  boulders  of  which  have  here 
given  it  its  rough  bed,  while  on  "the  eastern  margin  lies  Long 
Lake,  seemingly  with  a  valley  extending  northward  from  it.  This 
basin  seems  to  have  been  a  catch  ba.sin  of  the  glacial  period.  Be- 
low, the  valley  narrows  somewhat  but  always  is  mature  and 
shows  a  rocky  plain  elevated  well  above  the  river  bed.  This 
plain,  without  doubt  a  continuation  of  that  above  the  bend,  and 
similar  to  those  to  be  described  on  the  Lower  North  Branch, 
represents  the  bed  of  the  glacial  rivers  which  poured  iheir  swift 
waters  down  these  valleys  during  ths  melting  of  the  glacial  ice. 
It  is  into  this  glacial  wider  bed  the  present  rivers  have  cut  their 
narrow  and  newer  channels. 

We  left  this  river  about  three  miles  from  its  mouth  (finding  it 
there  of  1025  feet  elevation)  and  did  not  see  its  lower  course.  But 
I  had  previously  seen  its  mouth  (Note  54)  where  it  has  falls.  These 
are  post-glacial,  and  the  original  junction  with  the  Little  South- 
west probably  lies  a  little  to  the  eastward  (Note  No.  54)  in  a  line 
with  the  course  of  the  Little  Southwest  below  it,  which  is  really 
morphologically  a  part  of  the  North  Pole  Branch, 

100,     The  Recognitiok  and  Utilization  of  the  Plateau 
Structure  of  Interior  New  Brunswick. 

Re»d  Jan.    2,  loW,. 

No  doubt  most  people  who  know  anything  of  interior  an<l 
northern  New  Brunswick  think  of  it  as  a  hilly  country  only  tra- 
versable along  the  valleys.  Until  recently  this  was  evidently  the 
idea  of  those  whose  business  it  was  to  lay  out  portage  (lumber- 
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ing)  roads  and  to  explore  routes  for  projected  railroads;  for  all 
the  old  portage  roads  in  the  interiw  ding  to  the  valleys  as  do  the 
earlier  routes  surveyed  for  raidroads. 

In  reality,  however,  all  interior  and  ncMthem  New  Brunswick 
is  a  plateau  into  which  the  rivers  have  deeply  cut  and  it  is  only 
hilly  where  converging  streams  have  carved  the  plateau  to  frag- 
ments, or  where  occasional  masses  of  harder  rocks  have  eroded 
somewhat  more  slowly  than  their  surroundings. 

This  plateau  structure  is  in  recent  years  cMning  to  be  recog- 
nized in  practice,  for  not  only  do  all  the  newer  portage  roads  in 
the  interior  mount  from  the  valleys  to  the  plateau,  where  they  find 
a  drier,  more  level,  straighter  and  often  shelter  course  from  camp 
to  camp,  but  it  is,  as  I  understand  it,  by  the  utilization  of  the 
plateau,  making  crossings  of  the  vallej^s  on  high  bridges  in  their 
narrowest  parts,  that  the  Grand  Trunk  Pacific  surveyors  have 
been  able  to  locate  a  practicable,  easy-grade  route  across  the 
province. 
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NOTES  OF  CAMBRIAN  FAUNAS. 

ConHnacd  Prom  Pagt   4C6. 

curved ;  the  valve  ako  is  more  vcntricose  toward  the  ventral  and 
the  posterior  sides. 

Tliese  two  fossils  are  of  nearly  the  same  size  and  a  fuller  col- 
li'Ction  of  examples  might  show  variations  sufficient  to  unite  them 
under  one  species. 

The  Ostracoda  Teferrod  to  at  page  454  of  tiie  above  named 
artide  as  Aparckites  conchiformis  is  identical  wdth  Bradorona 
(?)  robusta. 

This  species  is  of  larger  size  than  thoss  referred  to  the  genus 
Indiana,  and  the  valves  are  more  angular  in  outline,  showing  a 
more  decided  hinge  line  and  a  somewhat  triangular  outline. 

Indiana  (?)  »ecun<la.—  This  species  recorded  frtxn  the 
upper  part  of  Assise  3  of  Band  b  (Protolenus  Zone)  under  the 
name  Aparcbites  secunda,  has  been  found  also  in  (he  lower  part 
of  that  assise  and  in  the  Cambrian  sandstone  of  Band  b  on  Long 
Island  in  Kennebeca^s  Bay.  The  species  approaches  a  Bradorona 
in  form,  but  is  proportionately  lunger,  and  although  the  outline  is 
too  strongly  angivlated  at  the  end  of  the  cardinal  line  to  be  a 
tj-pical  Indiana,  we  have  thought  it  better  to  place  it  here  than  in 
Bradorona.  It  is  intermediated  in  form  lietween  Indiana  Uppa 
and  Bradoma  observator,  mut.  Ugala. 

10.    Trilobita. 

A  furtfier  study  of  materia;!  of  the  ["TOlolemts  Zone  enables 
me  to  oM  someOhinig  to  what  is  known  of  tiie  species  of 
ProtolcDus. 

Protolenu*  paradoxoide*.  —  There  are  two  var- 
ieties (perhaps  sexual)  of  this  sjiecaee,  the  type  (described  in 
Trans.  Roy.  Soc.  Can.)  with  flat  narrow  che^,  long  giabeiUa 
and  narrow  interior  margin  ts  the  narrow  form.  The  sculpture 
consists  of  numerous  scattered  tiibeicles.  The  other  with  tumW 
fixed  cheek  and  bivDed  interior  margin,  has  a  shell  densely  beset 
wi^  fltnaH  tubercles. 
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This  spcdes  is  distingiiislied  from  P.  clegans  by  the  irr^^idar 
form  and  rdief  of  liie  ix>sterior  glabellar  furrow  and  the  occipital 
furrow,  sudi  as  Tiiay  be  seen  in  some  01eni<lFe  of  the  Olenus 
Zone, 

There  is  a  tubercle  at  the  inner  end  of  eadh  posterior  glabellar 
fitrro^v  an<l  a  corresponding  pair  at  die  front  edge  of  the  occipital 
furrow ;  tiicse  paired  liibercles  sometimes  sliow  on  three  con- 
sectitive  s^mrites,  viz.,  at  the  inner  ends  of  the  two  posterior  pairs 
of  glabellar  furrows  and  at  the  occipital  ring.  In  this  view  it  'W'ould 
appear  that  P.  bi-tiibcrciilatiis  s'houH  be  r^ja-rded  as  a  variety  of 
dtis  species  in  which  Ibe  paired  itiiberoles  of  the  posterior  somite 
of  the  glabellar  are  imusuaily  prominent. 

ProtolenuB  elegant,  w  d.  m  —  This  species  is  more 
abutidanit  than  P.  paradoxoidcs  but  is  of  a  smaller  size.  Its  sur- 
face is  minutely  tuberculatc  or  granular,  or  when  worn  appears 
punctate.  Tlie  cheeks  are  always  tumid  and  tJie  froitt  margin 
depressed.  The  occipilal  furro^v  is  cut  straiglitly  ami  evenly 
across,  and  :lhe  paired  tul)crc1es  seen  on  the  posterior  ■somites  of 
t!he  headshiold  in  /*.  luberciilatus,  are  scarcely  ever,  ami  hut 
faintly  seen  on  (lie  heads  of  Pliis  species. 

Tile  scul]>ture  is  always  granular,  ami  ifhe  occipital  ring  direct- 
\\  and  smoothly  transverse. 

Collections  made  frfun  the  Paradoxidi-s  lamcllatus  subzone 
(C.l.  c^.)  gives  a  lower  range  for  some  species  ctMimion  in  tlie 
oveflying  subzone. 

Paradoxoidcs  Acadicui.  —  Two  example  of  this 
rare  species  were  fouml  in  C.l,  c.l.  it  is  distingiriwlied  by  the  deep, 
all-acroes  first  and  second  furrows  of  the  glabella. 

Sculpture. — The  inner  surface  of  die  glabella  is  nearly  smootth  : 
(■be outer  surface  wilih  a  strong  lens  ai^jcars  mimitoly  gramdar,  Init 
in  exact  focus  the  sculjJturo  is  resolved  into  very  fine  concentric 
ridges  whidi  are  crossi-*!  liy  obliijuc  furrfiws,  giving  a  granular 
api)eai"ance  lo  the  surface.  The  test  is  (iiieker  tiiaii  that  of 
P.  Elctuiiiiciis  or  /'.  Mkmac.  'Hie  sculpture  of  ci>ih:entric  ridges 
is  faiirtJy  dtsceniable  on  a  lest  whose  middk-  piece  is  9  mm.  long. 

Paradoxides  Regina.— An  exjimple  of  a  broad  flart 
pleura  seem  to  agree  best  "'itli  this  large  species.     It  has  the 
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stroi^  (Taverse  ai>a6toiiro6iiig  rklges  on  liie  uodersi^k  that  char- 
actorize  tJie  species. 

Solenopleura  Ribbii  var.  —  A  middle-piece  of  a 
sinaH  Soleiio|Jciira  occurs.  It  agnx's  iKarly  witii  5.  Robbii 
except  that  tiie  glabflia  aiwl  checks  are  covered  with  ^sXondy 
placed  tiibcTcles ;  there  are  about  ■twenty  on  tlie  glabella  aixl  half 
that  itmiilwr  on  die  fixed  cheek  belrind  the  ocular  6Uet,  and  there 
aro  a  few  in  front  of  tlic  fillet. 

Conocoryphe  Baileyi  —  One  head  of  this  species, 
found.  Tjie  surface  is  minutely  granulate.  The  conunon  species 
of  Conocorjphe  of  this  horizon  is  C.  IVaicotti. 

WoKM    AND  GaSTEROPOD, 

Orthotheca  Micmac  —  One  example  was  found  with 
the  usual  distinct  longitndoiuiJ  stride. 

Capulut  sp.  ~-  A  minnte  capuluid  shell,  smooth,  with 
faitit  siriie  ui  gTo\nih  was  loun.i — it  is  on  its  side  and  flattened 
lldght  4  mm.,  width  3  1-2  mm. 

No.  II — Cambrian  Fauna  of  Anse  au  Loup,  Labrador. 

Some  years  ago  Dr.  J.  F.  \\'hiteaves  seist  to  the  writer  a 
fragment  of  die  fossiliferous  limestone  of  the  well-known  locality, 
of  .-\nse  a«  Loup  on  tlie  ("aiiadian  coast  of  Labrador,  where 
ni.iny  years  ago  (i860)  Jas.  Ric^iardson  collected  the  species 
of  hradiioiJods,  trilf^itcs,  tubcworms,  etc.,  wliioh  Mr.  K.  Billings 
describe<l,  and  referred  to  the  "Ixjwer  I'otsdam"  horizon. 

Ill  these  limcstimfs  which  are  141  fitt  thick  and  rest  iijxm 
sandstones  2t,\  fwl  ihick  the  f'<ll"\ving  specic-s  were  found: — 

Palicopliycns  incipiens.  (Jlenelhis  Thonipsoni, 

Arch£eo6cj-athus  Atlanticus.  Conocej>halit«s  miser. 

.\. profundus.  IJathyurus  jKirvUlus. 

Obolus  Labradoricns.  iJ. senectu6. 

Olxjlclla  chromaticQ.  Salt<.-fe1lfl  rugosa. 

O. ?  cingulata.  S, pukhdla. 

Olencllus  VemKMrtana.         S. nbtuso. 

.Also  an  Orthis  and  an  Onthisina. 
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The  piece  of  iiiii*stoiie  sent  contained  abundant  remains  of 
liie  Salterellas  wititi  parts  of  lril:ibites  inchidiiig  those  of  CMendlus 
Thompsoni. 

The  asjiect  of  tlie  surface  of  lasers  of  tiiis  rock  is  wdl  ^vown 
in  Che  wood  cut.  Fig.  22,  page  17.  of  Hic  first  volume  of  Billing's 
I'altcozoic  Fossils  represeirtiing  Sallcrclla  riigosa,  BiU. 

Mr.  Billings  rioes  not  ntention  fJiat  these  fossife  are  preserved 
in  pihosplMte  of  lime,  whidi  liowever  is  tiie  case.  As  a  resist 
of  the  wasting  of  tlie  Hmestone  from  exposure  to  die  weather 
these  fos»Js  stand  out  pronMneiitly  from  the  surface  and  are 
readiily  examined. 

On  examining  tJiese  "Saiterellas"  carefully  it  was  observed 
that  (there  was  no  uniformity  in  t!ie  position  of  the  tube  within 
tube  that  Bi'lUngs  had  observed  for  they  were  sometsmes  on  one 
side  of  the  outer  tube  awl  sometimes  on  the  other.  It  is  true 
that  in  the  majority  of  cases  the  enshewBhed  tubes  were  similar, 
but  in  one  a  young  5.  obtusa  was  found  in  one  of  the  rounder 
tubes  referred  5.  rugostt,  and  one  was  led  to  surmise  that  the 
Bupposed  sheafths  were  Tea]ly  independent  individuals  that  had 
slipped,  one  witfjin  the  other  and  so  given  rise  to  rtie  appear- 
ance of  a  tube  consisting  of  sheatAis. 

A  similar  condition  exists  in  the  tubes  ot  Hyolilhes  excellttts 
Billings  found  in  the  upper  limestone  at  Smith  Sound,  New- 
fbundtand,  and  of  about  the  same  gecdogioal  age;  there  this 
com^ion  of  tube  within  tube  is  quite  common,  and  tlic  wrker 
has  suggested  t^nat  the  joungef  ^tteH  ha^l  a  halnt  of  taking 
possession  of  a  dead  shell,  for  the  purpose  of  a  firm  siq>port  on 
■the  sea  bottom.  Whatever  die  cause,  this  pheiwnwnon  is 
exaggerated  in  "Salterella"  rugosa,  -whidi  is  more  frequentiy 
ensheathed  that  H.  exceUens  and  often  shows  four  tubes,  one 
wilhin  trhe  other. 

When  w«  come  to  coiisideT  these  tubes  separately  rwc  find  that 
we  are  deaiing  with  a  fonii  which  does  not  differ  in  any  re^>ect 
from  S.  pukheila,  BilHngs.  One  sJioirid  not  oveitook  Mt. 
Billing's  remark  (pag^  18)  that  this  species  and  S.  rugosa  aft 
nc«  in  the  same  bed,  and  that  rtie  two  species  are  not  found 
fc^«"her   in  the   same   fragments   of   rock.     But  wMe   (he  en- 
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sheatlted  tubeK  <k>  occur  quite  abundantly  on  one  layer  and  are 
not  obvious  on  another  closdy  above  or  bdtnv  instances  trf  en- 
slieathing  can  be  fmnwl  in  ')a>vrs  wiiere  #ie  'single  tubes  of 
S.  fmUhella  abound. 

Mr.  Waloott  ki  his  studies  on  the  Cambrian  Faunas  of  North 
America — Bull.  30  U.  S.  Ook^ical  Survey,  llate  XIII,  fig.  2, 
shows  a  good  examt^e  of  diis  ensheatlring  of  S.  ritgosa,  stkowing 
apparently  no  <ess  dian  ten  tubes  one  with  another.  This  is  an 
unusud  number,  aiMl  can  hanlly  be  attributed  to  accidental  con- 
ditions ;  l4ie  specimen  >e  from  An«e  ao  Loup. 

If  I  am  right  in  im-  explanation  of  the  cause  of  the  annola- 
tionB  in  \S.  rugosa.  n  will  be  neoessarj'  to  retsre  (bis  name  or  tfaet  of 
S.  pulchelh.  In  BtlKng's  pubJicaSion  of  the  two  species  .S".  rttgota 
stands  first,  but  as  the  nanie  in  my  view  ts  based  on  a  misappre- 
hensiiMi  of  ■die  ohanaoters,  and  is  ertvneous  in  its  meaning,  it 
wooM  seetn  that  pulchelia  should  be  adopted. 

Uut  Jn  fact  the  '«hd^  ^mis  SdtcrcHa  of  ItitHngs  is  based  on 
an  erroneous  vterw  that  these  sheHs  were  spedes  with  stirong 
annulations  like  Serpulites.  "Salterella"  pulchelia  is  really  a 
smooth  ^dl,  and  a  strong  glass  is  requred  to  make  visible  the 
very  fine  concentric  striae  which  encinie  the  shell. 

These  regufcir  concentric  strife,  the  round  tube  a  little  flaltten- 
e<l  on  one  side  and  t5ie  slightij'  bell  shaped  aperture  show  that 
in  pukhella  we  are  dealing  wth  a  spedes  of  Orthotheca,  Num- 
erous examples  show  that  tlie  species  ^vas  camerated  at  the 
proxiitTUil  end  by  several  diaphragms,  convex  dmvnwatd.  In  110 
anatance  have  we  found  an  acute  point  to  the  shdl  which  is  alwaw 
dccoHoted.  If  a  slender  proximal  eixl  of  rigid  siiljstance  existed 
.  it  must  have  been  fragile,  and  broke  away  when  exposed  60  abra- 
sion in  ^tated  waters.  As  Hillings  rentarked,  the  tiibe  'had  a 
sHght  curve.    This  was  towards  the  ventral  side. 

Mr.  Wakwtt  Iras  alreaidy  ranoved  tihe  remaining  species  of 
Salterella,  S.  obtisa.  to  the  geiitis  H>-<Jithes.  -\s  Salter  had 
aJready  named  a  Thcca  (^HyoHlhes)  obtusa,  Billings  name  be- 
came a  synon>-m.  Walcott  dwrcfbre  gave  a  new  name  to  the 
species,  c^ng  it  HyoHtkes  Billingsi.  TWs  species,  or  txtt  ckndy 
related  is  found  with  the  Protolenus  Fauna  in  Soutlicrn  New 
BrtnOTvick. 
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An  interesting  discovery  in  this  fragment  of  limestone  from 
Ansc  au  Loup  was  tliat  of  remains  of  Foraminifera.  The 
porous  surface  of  tlie  ^tells  is  not  so  weH  seen  as  in  the  speci- 
ntens  from  ihe  I'rololeinis  Zoik  in  New  limnswick,  but  the  fonns 
are  tpiite  similar.  OrbuUna  cf..  universa  is  the  most  ctxnnKni, 
but  other  species  of  Orbiilina,  of  lai^er  size  are  present.  Other 
species  liave  more  than  one  chamber  and  so  fall  into  Globigerina, 
antl  are  sinviiar  in  form  and  size  to  those  in  New  Uninswick; 
one  sliows  two  chambers,  arranged  like  those  of  G.  lurrilo.  In  a 
mntrfrer  of  the  globular  forms  a  depression  is  found  on  one  side, 
pt'rbaps  markii^  the  orifice  of  die  shell. 

The  sheik  of  these  Foraminifera  are  in  n»ost  cases  injected 
with  phosf^ate  of  lime,  winch  has  preserved  fherr  form,  and  by 
its  dark  color  in  contrast  to  tlie  lighter  Hmestune,  causes  them  to 
stand  out  on  the  surface  of  the  lajxrs  like  minute  black  seed. 

The  shells  of  the  T'oraminifera,  tboug^i  generaUy  [mxniscu- 
nusly  scattered,  in  some  cases  seem  to  be  aggregated  near  the 
Hy<Mithoid  shells  which  also  are  liiled  with  phosphate  of  lime. 
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OBSERVATIONS  OF  WEATHER  AND  PLANTS,  1905. 

Bv  G,  U.  Hav. 
April  I. — A  winter  of  great  snowstorms,  with  very  little  rain 
and  ccMitimied  clear  frosty  weather  '^«4Hcll  lasted  up  to  ofaoui 
March  20.  The  roads  at  times  were  almost  impassable,  especially 
in  the  country  near  the  coast.  The  branch  railway  4ine3  tn  New 
Brunswick  and  Nova  Scotia  were  nearly  all  closed  throughout 
February  and  the  greater  part  of  March,  and  the  trunk  lines  were 
kept  open  with  great  difficulty  and  delays  to  travellers.  From  the 
first  to  the  20th  March  the  weather  was  clear  and  cold,  thawing 
in  the  middle  of  ihe  day  but  freezing  hard  at  night.  During  th-- 
last  ten  days  of  March  the  temperature  was  milder,  the  heat  of  the 
sun  causing  a  rapid  disappearance  of  the  not  very  solid  masses  of 
snow,  and  averting  the  threatened  disaster  of  a  spring  flood,  which 
heavy  rains  would  certainly  have  caiise<l.  The  average  tempera- 
ture for  tlic  month  was  2(^.3°  1''.  .\  flock  of  wild  geese  fiasseil 
over  the  city  March  26. 

Wild  Garden,  Inolbsidk. 

April  14. —  Alder  catkins  discharging  pollen  when  slightly 
shaken.  Tlie  first  fortnight  of  April  has  been  chilly  and  damp[  in 
contrast  with  the  clear  bright  days  of  March.  The  earth  is 
bare  and  brown  without  any  trace  of  green,  and  snow  lingers  in 
the  woods  and  sheltered  places.  The  welcome  notes  of  the  early 
songbirds  are  heard  morning  and  evLiiing. 

April  22. — TIw  week  ha.s  been  cold  with  hard  frosts  at  night, 
and  Jiigti  wimls  from  s«nit4i  and  south-^vest.  Slight  snDw  fialls  on 
the  17th  and  22nd.  but  the  snow  quickly  disappeared. 

First  plou^Inng  on  the  27th.  Xorth-west  winds  and  sunahine 
alternating  diu'ing  the  last  week  of  April  with  the  ground  needing 
warm  rains.  Ilepalica  trilolra  coming  in  bloom  011  the  28th  and 
first  mayflowe.rs  appearing. 
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May  2. — Hepatica  fully  in  blotxii ;  catkins  of  the  populus 
tremuloitks  shedding  pollen.  Hwivy  showers,  May  i,  with  cold 
north-west  winds  on  the  day  following.    First  grain  sowed. 

May  6. — FlcFWcrs  of  red  maple  in  full  bloom.  A  few  straw- 
berry and  white  violet  blossoms  seen.  Copious  rains  on  the  6th, 
and  on  the  9lh.    Farmers  busy  planting  <mi  the  /th. 

May  12. — Frosts  on  the  night  of  the  8th  and  Sigim  on  the  I2th 
when  ice  one-fourth  inch  thick  was  formed,  followed  by  a  mixfd 
haij,  snow  and  rain  on  the  13th. 

May  14. — Quite  cold.  A  few  blue  violets  in  bloom,  white  vio- 
lets and  strawberry  blo5S<Mns  in  abundance ;  with  dandelions,  trilli- 
um  ery^irocwpum,  cautophythim,  triHiitm  grandiflorum,  comktg 
in  bknsom. 

May  22. — Wet,  cold  and  backward  weather  the  past  wedt. 
Trees  in  leaf:  betula  papyracee,  nnran,  acer  spicatum.  In 
flower:  marsh  inarigcJd,  sanginnaria  canadensis,  anemone  nem- 
otv«a,  irvularia  sessWfolia,  Uuets,  erytbroniwn  anwneanam, 
vaccinium  canaidense,  dirca  paHi9tris. 

May  29, — Beautiful  weather  the  past  week  but  the  evenings 
still  coc*.  AmelancJiier  in  full  blooin,  aVao  tritliiim  ereOhim,  trilliuin 
gran<tiflonnii.  Uplaml  trees  all  otit  in  leaf  except  oak,  acacia  and 
great  toolhcd  ]x>ptar.     I'runiis  Pennsylvanica  coming  into  Uooin. 

June  (i. — In  bloom:  Bog-bean,  butter-cup,  caraway,  also 
clematis  vcrticillaris,  iris  versicolor,  actea  alba.  Heavy  frost  00 
the  night  of  the  6tb,  which  did  much  daumge  on  low  grounds. 

June  II. — Three  nearly  ripe  strawlwrries  picked  along  rail- 
way track.  The  tliffereivt  varieties  of  ])yriis  baccata,  caragana 
arixwescens  (not  naitive)  aii<l  apple  trees  in  full  bkwm. 

June  14 — Lilacs  aiming  in  Ijlooni.  Petals  of  elcniatis  vcrticil- 
laris and  trilltum  gran<liflorum  falling. 

June  21, — During  the  past  week  and  nearly  all  the  month  up 
to  AaXo  ihe  weather  hai  been  cold  and  wet.  but  grass  and  foliage 
liavc  grimn  abundantly.  The  weather.  June  15  and  16,  was  ver>' 
bright  and  warm,  giving  promise  of  summer  which  was  not  ful- 
filled for  a  Week  at  least.  .\  fire  in  the  grate  all  day  from  the  i8th 
lo  the  2fst  had  to  b,-  kepi  up.  Lilacs  and  honeysuckles  ifl  fnll 
blocon  the  past  week. 
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The  months  of  July  and  August  were  very  pleasant  and  sunny 
except  9t  the  coast  where  fogs  reigned  for  many  days  at  a  time. 
S^ember  was  wet  and  chilly  much  of  the  month,  with  frosts 
during  the  early  weeks.  Quite  a  severe  frost  and  keen  weather 
on  the  19th,  followed  by  rains.  A  week  later,  real  autumn  days, 
bright  and  pleasant,  set  in  and  continued  during  the  month  of 
October.  Rarely  has  a  finer  October  been  seen  in  New  Bruns- 
wick. There  was  very  little  rain-fall  during  the  latter  part  of 
September  or  during  October  and  November,  and  the  lakes  and 
streams  were  cocrespondingly  low. 

The  firet  snow  fall  of  any  importance  was  on  the  loth  of 
December,  which  gave  good  sfleighing  for  a  fortnight  or  more, 
but  there  was  no  severe  cold  during  the  month. 


;vGoo»^lc 


ARTICLE  VH. 
WHY    IS    THE    WINTER    SO    MILD? 

By  G.  F.  Matthew. 

Kead  February  6th,  iqob. 

The  unusual  character  of  tjie  current  winter  season  has  caused 
a  good  deai  of  comment,  and  certainly  there  will  be  few  living 
who  can  recaJJ  sudi  another.  Coming  after  the  severe  and  con- 
tinuous cold  of  the  previous  'u-inter  and  its  accumulated  snows, 
the  contrast  is  very  striking.  In  place  of  deep  snow  banks,  heavy 
ice,  and  the  continuous  cold  of  last  winter,  we  have  been  treated 
to  but  one  honest  snow  storm  and  to  repeated  periods  of  mild 
weather,  with  some  ratlier  heavy  rains ;  so  tltaC  now  the  snow  has 
disappeared  and  tlie  ice  on  "die  rivers  has  become  unsafe. 

While  not  professing  to  be  a  weather  prophet,  one  tnight  sug- 
gest a  peculiarity  in  the  weaf^ier  of  the  past  summer  and  fall  as  a 
probable  factor  in  the  present  conditions. 

It  will  be  within  tlie  recollection  of  some  of  you  that  the  St. 
John  river  during  tJie  past  season  was  unusually  low — not  only 
for  a  short  time  in  the  later  summer  as  is  usually  the  case,  but 
coiitinuousiy  tiirougli  the  sinnmer  and  throughout  the  atitumn. 
We  had  no  autumn  rains  Hiat  were  of  any  weight  and  consequent- 
ly there  lis  no  "fall  freshet."  Usually  the  water  in  the  river  at 
■the  autumnal  period  rises  sufficiently  to  cover  the  lower  or  marrfiy 
part  of  the  intervals,  and  not  infrequently  to  cover  the  "high 
marsh"  as  well,  i\hile  occasionaJJy  there  are  autumns  in  which 
the  "fall  freshet"  rivals  tJiat  of  the  spring. 

The  Icvei  of  the  waiter  in  Kennebeccasis  Bay  and  other  expan- 
s>ions  of  tiie  St.  John  river  is  governed  not  by  the  rains  on  the 
lower  affluents  of  the  maim  stream,  but  by  ithe  rain-fal!  of  the 
basin  of  the  St.  John  as  a  whole.  The  level  of  tile  water  in 
tliese  lakes  at  the  mouth  of  the  main  river  affords  an  excellent 
gauge  of  the  rain-fall  in  northem  ilaine  as  weU  as  for  the 
principal  part  of  the  province  of  New  Brunswick,  because  it  is  in 
such  close  sympathy  with  the  rain-fiall  of  the  upper  St.  John. 

Now  alt  d^\ellers  on  the  i^ores  of  Kennebeccasis  Bay  wall 
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have  noticed  how  unusuoUy  low  the  water  was  in  that  part  of  the 
Ki^nncbeccasis  river  all  through  the  summer,  and  through  the  fall 
as  well.  Old  residents  on  its  shores  have  told  me  that  they  <Jo 
not  reoollect  Jraving  witnessed  a  similar  ocourrenoe  of  continuous 
iow  water  in  the  river.  Thds  conditions  of  things  indicated  a 
scarcity  of  rain  throughout  northern  Maine  and  New  Brunswick 
diiring  tfie  perdod  in  question.  But  if  there  was  a  lack  of  rain 
there  was  more  sunshine  and  in  the  autumn  less  evaporadon,  be- 
cause the  ground  was  dry.  ConsequeiMly  4urii^  the  -whole  period 
the  earth  in  this  region  was  storing  ap  an  mmsiraJ  amount  of 
heat,  to  remain  there  UTitil  the  winter  set  an. 

Dufing  the  winter  this  region  has  been  giving  off  the  latent 
heat  thus  stored  -op,  and  temperiivg  the  ivinter  winds.  It  is  in 
fact  a  heat  barrier  which  may  be  compared  to  a  heating  register 
in  front  of  a  window  which  stc^is  the  cold  draft  from  the  window. 
In  die  same  u-ay  this  warm  region  arrests  the  north  winds  and 
ihro\^-s  them  upward,  or  modifies  their  'biting  severity.  More  than 
that,  as  the  extra  amount  of  latent  heat  here,  produces  upward 
currents  in  the  air  over  this  region,  there  is  more  than  the  usual 
teitdcncy  to  indrafts  fn^n  the  south,  and  soui;herly  winds  shouid 
be  more  prevalent  than  under  ordinary  conditions.  Not  only  se 
but  the  west  and  east  winds  would  be  influenced  as  well. 

Many  of  j-ou  are  no  doubt  aware  that  a  "northeaster"  is  a 
conibination  due  to  an  under  current  from  Che  north  and  an  over- 
head drift  of  air  from  the  east,  or  off  the  ocean ;  the  former  wind 
dry  and  cvold,  the  latter  laden  with  moisture;  that  origin  of  the 
northeast  rains  is  not  unfrequently  well  s'lown  by  clouds  arising 
ill  ihe  si>uthea&t  and  rain  actually  beginning  from  that  quarter, 
before  the  "nor;hcaster"  sets  in. 

The  point  I  wish  to  make  in  this  connection  is  that  the  ten- 
dency of  the  air  in  the  super-heated  region  of  Maine  and  New 
Brunswick  to  rise  more  strongly  and  more  frequently  dian  usual, 
wou^4.  tend  to  convert  the  northeast  winds  into  east  and  southeast 
winds  and  so  bring  rain  in  place  of  snow.  A  similar  result 
might  be  looked  for  at  the  ojiposite  point  of  the  ccmtpass,  for  there 
wouid  be  a  'tendency  for  south  and  southwest  winds  to  take  the 
place  of  southwest  and  west  winas,  again  bringii^  ^warmer  air 
from  diose  directions. 
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You  will  no  doubt  infer  tjiat  the  latent  heat  stored  -up  in  Ae 
5oil  durii^  tlie  sunnner  k  graduaJly  dissipated  in  the  winter ;  the 
question  therefore  arises,  is  the  unusual  store  of  last  summer  now 
reduced  to  the  normal  amount  at  this  season  of  the  year?  I  tMnk 
not,  for  it  is  weM  known  tfliat  the  frost  this  winter  has  peneti«ted 
but  a  short  distance  into  t<he  ground,  and  in  consequence  (here  is 
a  considerable  part  of  the  summer  store  of  heat  stiBl  remaining. 
This,  as  it  escapes,  will  have  a  tendency  to  meJt  tt»  snow  from 
below,  and  almost  tmpwceptibly  reduce  ks  quantity;  while  the 
rays  of  the  sun,  becoming  everj-  day  more  powerful,  will  art  arway 
the  snow-banks  from  above,  even  when  snowstorms  come,  as 
they  no  doubt  will,  to  cover  the  bare  earth. 

In  considering  the  influence  of  the  unusual  amount  of  latent 
heat  stored  up  during  the  past  summer  in  Mwne  and  New  Bruns- 
wick, in  modif>-ing;  our  usual  winter  conditions,  I  have  made  no 
reference  to  the  last  summer's  climate  bej-ond  these  boundaries: 
that  is  a  It^r  question  with  which  1  am  not  prepared  to  deal, 
but  those  who  may  4ook  farther  afieid  wiH  probably  find  that  the 
summer  rfranges  in  the  surrounding  regions  were  not  dissimilar 
from  those  that  prevailed  in  Maine  and  this  province. 

To  sum  up  the  matter,  !  may  say  thait  the  mild  winter  of  diis 
year  appears  to  me  to  be  ia-r^ely  due  to  the  unusually  king  dry 
season  of  the  summer  and  autumn  of  1905. 

The  foWowing  notes  on  miW  and  cold  winter's  in  this  province, 
are  from  the  pen  of  Rev.  W,  O.  Raymond,  a  well  known  writer 
on  its  history. 
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Old-Time  Wisters  in  New  Brunswick. 


The  idea  which  commonily  prevails  that  ow  winters  are  mild- 
er than  they  were  in  the  days  of  our  giandiiatheTs  seems  ito  have 
little  foundation.  The  fact  that  the  present  -winter  has  proved  an 
uncommonly  mild  one  is  more  tihan  offset  by  the  fact  that  bst 
•winter  was  the  most  sewre  of  any  in  the  memory  of  tho6e  new 
living.  It  is  not  likely  that  there  has  been  any  material  diange  ■ 
in  the  climate  of  St.  John  since  its  discovery  by  Qiampladn. 

James  Simonds,  who  may  be  considered  as  the  pioneer  o£ 
English  settlers  at  St.  John,  writes  of  some  of  the  winters  of  his 
day.  Under  date  March  6,  1769,  he  sa>'s :  "Have  had  but  little 
snow  this  winter,  but  few  days  that  the  ground  has  been  covered." 
Again  on  Feb.  18,  1771,  he  writes:  "There  has  not  been  one 
day's  sledding  this  winter,  and  the  ■season  is  so  far  advanced  there 
caniKUt  be  much  more  than  enough  to  get  the  hay  from  the 
marsh." 

Extracts  from  i;he  diary  of  Rev.  Frederick  DihUee,  the  first 
rector  of  Woodstock,  N.  B.  also  show  that  mild  winters  were  not 
uncommon  a  century  ^o.  On  December  25,  1803,  he  writes: 
"A  fine  Christmas,  there  is  not  an  inch  of  snow.  Ice  closed  last 
night."  By  way  of  contrast  we  find  that  the  next  winter  sleighs 
had  been  to  Frederioton  pnior  to  the  22nd  December  and  found 
good  travelling  all  She  way,  which  was  a  thing  quite  unusual  on 
the  upper  St.  John,  the  current  being  in  places  quite  rapid.  The 
winter  of  1807  was  remarkable  for  mildness.  Mr.  Dibblee  -writes 
on  the  8th.  of  January :  "River  open,  only  five  cold  days  to  date, 
we  never  had  such  weather."  This  was  followed  a  few  days 
later  by  a  snowfall  of  18  inches,  but  on  February  19  he  writes: 
"After  amazing  heavy  rains  the  ice  ran  today,  nothing  but  a 
little  ice  left  on  the  roads  and  scarce  any  snow  in  the  woods." 

Coming  -down  to  more  recent  times  we  have  evidence  of  mild 
winters.  A  worthy  resident  of  Lower  Norton,  Kings  County, 
Aaor  Hoyt,  writes  in  his  diary  on  the  loth  February,  1824  "a 
violent  storm,  with  heavy  gale  of  wind  for  36  hours,  Iwoke  up  the 
river,  sweeping  away  bridges,  stacks  of  hay,  timber  and  fences." 
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A  few  days  later  he  writes,  under  date  February  i6Sh:  "River 
opens ;  carrying  ofi  hay  from  the  marsh  in  my  boat."  On  Decem- 
ber 25th,  1829,  Mr.  Hayt  writes:  "A  green  Christmas,  very 
warm,  grass  quite  green."  The  ferry  at  Hampton  was  in  use  a 
good  part  of  *he  winter.  The  next  winter  was  even  milder.  The 
last  of  December  the  river  (Kennebeccasis)  remained  open,  with 
warm  weaitfier,  and  on  Jantrary  ist,  1831,  a  warm  rain  brought 
the  rivar  up  over  its  banics.  On  March  20  Mt.  Hoyt  writes. 
"No  fiosrt  on  the  ground,  warm  aill  February  and  March." 

The  winter  of  1839-40  -was  remarkable  for  its  mildness.  About 
die  end  of  December  the  Woodstock  Times  says :  "The  -weaither 
continues  highly  favorable,  and  the  ground  is  stiH  -bare.  TBie 
river  flows  as  free  as  Arno's  tide."  There  was  a  green  Christ- 
mas. The  winter  of  1847-8  was  also  unusually  mild.  The  St, 
John  river  dosed  about  the  20th  November,  but  warm  weather 
and  heavy  Tains  caused  the  &ce  to  run  out  about  the  lOth 
of  December.  This  gave  opportunity  for  Lady  Colebrooke  to 
make  her  famous  winter  trip  from  St.  Jdhn  to  Frederict<Mi  Jn  the 
Cariaton  Ferrj'boat,  which  bore  her  name — the  "Lady  Cole- 
brooke." The  boat  left  St.  John  on  the  afternoon  of  Tuesday, 
the  141th  December,  and  arrived  at  FTedericton  early  the  next  day. 
On  her  return  trip  ^  brought  a  number  of  students  from  the 
university  to  spend  their  Chrisitmas  vacation,  among  them  Dr. 
W.  P.  Dole,  who  wrote  a  very  interesting  account  of  the  trip  for 
the  St.  John  Globe  under  date  5t3i  February,  1889. 

N.  B. — As  bearing  on  the  question  of  seasonal  changes  and 
the  condition  of  the  weather  in  New  Brunswick,  attention  is 
directed  to  the  "Notes"  of  the  Director  of  the  St.  John  Observa- 
tory for  the  past  year  which  will  be  found  a*  the  end  of  diis 
Bulletin,  and  aJso  to  Dr.  G.  U.  Hay's  notes  on  the  WeaUier  and 
Plants  on  a  previous  page. 
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APPENDIX. 


Summary  of  the  President's  Aidress. 

A  nrfe  of  Ae  Society,  usually  honored  by  its  observance,  is 
tJiat  the  President  shaM  amiuaHy  deliver  an  address.  During  the 
term  of  years  in  nJhich  you  have  so  kimHy  entrusted  me  with  Uie 
position  wlTich  I  occupy  I  teve  tried  to  dischairge  that  duty 
though  quite  conscious  of  the  feet  that  I  must  fiail  in  the  effective 
presen^atbn  of  any  special  subject  along  the  Hnes  of  (he  particu- 
lar studies  of  an  organization  Tvhich  has  in  it  several  eminent 
students  of  natimal  science. 

It  is  recounting  an  oft-repeated  talc  to  refer  to  the  three  sum- 
mer otAings  which  we  had  in  the  year  just  past.  I  was  not  aWe 
to  got  to  the  first,  that  on  Mr.  Banks's  domain,  at  which  several 
of  our  menrbers  came  into  pleasant  contact  with  nature  at  least 
consciously  —  for  the  first  time  —  and  enjoyed  most  heartily 
irispecbion  of  some  of  her  treasures ;  but  I  was  fortunate  as  re- 
gards that  at  Mr,  Hay's  summer  cabin  near  our  river,  and  that 
at  the  peasant  shack  of  Messrs.  Leavitt  and  Mcintosh  in  the 
Nf  repis  Valley.  T^iose  who  participated  in  these  delightful  out- 
ings— not  a  small  number  by  any  means — cannot  fail  to  remem- 
ber how  eagerly  they  quaffed  the  wine  of  delight  which  nature 
so  generously  held  out  to  them  as  she  entocingly  urged  them  to 
fotlow  her  over  hills  and  along  plea«uit  slopes  and  into  channing 
glens,  how  readily  they  looked  and  listened  under  sheltering  trees 
as  their  wise  teachers  unravdled  before  their  wondering  eyes 
some  intricate  piece  of  nature's  handiworif  and  illuminated  them 
with  knowlet^  of  the  life  which  seemed  no  part  of  their  lives, 
and  y«t  which  existed  aM  about  (hem.  Those  of  us  who  are  not 
in  the  very  centre  of  this  learned  society,  who  can  scarcely  even 
be  called  gleatwrs  in  the  field  of  science,  and  whose  best  contribu- 
tion to  scientific  wwk  is  the  close  attention  which  we  give, 
the  hearty  adnHration  which  we  bestow  upon,  the  workers  who 
are  able  to  go  to  the  very  core  of  things,  who  by  dose  study  and 
patient  investigation  wrest  from  Mother  Earth  some  of  the  secrete 
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whi<:1i  she  discloses  to  her  true  worshippers,  owe  imich  (o  the 
g'eirtiemen  who  plan  and  who  effeoCivdy  provide  such  delightful 
oijiit^  days  as  we  had  in  the  year.  If  tlhere  be  any  pensiveness  at 
all,  of  wiiic4i  I  am  doubtful,  it  can  be  only  in  the  heatts  of  those 
who  are  not  so  aUe  as  dRey  once  were  to  crawi  into  dark  caves, 
to  jump  over  running  brooks,  or  to  dinrb  the  steep  hills  that  are 
sonielimes  encountered  in  Uie  expeditions,  which,  when  one 
comes  up  against  them  suggests  a  hope  that,  as  in  the  batiad  of 
tJ)c  Pied  Piper,  some  mysterknis  nnisk:  will  open  them  for  us 
and  we  ^all  get  to  the  other  side  without  trouble  to  ourselves. 

In  ohservatbns  which  I  had  the  honor  to  address  to  the  Natural 
History  Society  a  year  ^o  reference  was  made  among  other 
diinigs  to  that  theory  of  maitter — the  monistic  theory — wWch  dis- 
penses with  the  i<lea  of  a  oreative  force  in,  or  rather  outside  of, 
the  materia]  universe,  which  finds  in  matter  itsdf  and  in  mat- 
ter ailcme  all  the  forces  which  are  suffioient  to  create  worlds,  the 
men  and  animals  which  iive  in  Chem,  the  trees  and  plants  which 
cover  itJiem,  a  theory  wihich  "has  excluded  irom  Ihe  story  of  die 
earth  aill  questions  of  n>irade,  all  questions  of  supematufail 
agendes  in  the  building  of  ^e  moimteins  and  the  shaping  of 
continents ;"  which  practically  teaches  that  it  is  an  arrange 
nient  or  re-aTraj^ement  of  Che  atoms  of  the  universe  and  their 
relation  to  each  other  whioh  makes  not  alone  the  material  man 
but  allso  the  intell^^eiKe  which  man  displays  and  the  intellectual 
iorces  >uhich  apparency  so  strilangly  differentiate  the  matter  of 
which  he  is  made  up  from  She  maHter  in  the  blocks  and  stones 
and  insenate  thin^  which  he  can  use  for  his  own  (purposes,  whidi 
things  in  a  general  way  are  supposed  to  be  made  for  his 
use. 

Acoofding  to  this  theory  the  universe  is  one  great  wlxde 
and  the  moral  and  spiritual  life  of  man  is  a  part  of  (his  cosmos ; 
there  are  not  two  difEerent  separate  worlds,  the  one  physical  and 
material,  tHie  other  moral  and  immateml.  This  may  be  held  to 
suggest  or  to  suppose  a  purpose  in  nature  which  has  not  yet  been 
disoovered  by  man,  which  makes  *him  but  a  simple  element  in 
natural  processes,  of  no  special  account  in  the  great  drama  of 
creaticm,  of  no  more  importance  in  the  generail  scheme — what- 
ever that  scheme  may  be,  if  there  be  a  scheme  at  ali — than  the 
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moth  whose  existence  is  but  tfiat  of  die  summer  ■day ;  or  eke  it 
may  suggest  that  there  is  no  purpose  whatever  in  the  universe, 
and  that  the  atrxns  do  nothing  but  continuously  aTrange  and  re- 
arrange themselves  in  new  forms  aMd  shapes  and  conctitions  and 
affinities  as  do  the  clouds  in  the  sky.  You  may  recall  Sheiley's 
poem  in  whidti  he  describes  the  cloud,  the  mtrsAing  of  the  sky, 
passing  thtY>ugh  the  pores  of  the  ocean  and  shores,  changing  but 
never  dying,  so  that  when  the  pavilion  of  heaven  ts  bare  the 
atoms  of  which  it  is  composed  come  from  the  caverns  of  rain, 
from  the  earth  and  water,  into  whidi  they  had  receded  and  build 
up  in  the  blue  dome  of  en-  iiie  cloud's  own  cenotaph,  and  having 
done  this  these  atoms  in  the  ever  diangtng  state  of  things  as 
quickly  unbuild  it  again.  TThis  might  be  a  poeticaUy  descriptive 
picture  of  the  changing  portions  of  the  universe,  a  presentation 
.in  our  atmosphere  in  a  short  'hour  of  what  is  done  in  myriads  of 
years  in  the  creation  and  dissolution  of  worlds  in  the  infinity  of 
space.    But  }-ou  may  say  that  this  is  fanciful  rather  than  exact. 

In  his  address  before  the  British  Association  at  its  meeting  in 
SouHh  Africa  last  August,  Prof,  Darwin,  the  President,  intimated 
his  belief  that  the  stars  have  a  life  history,  they  pass  in  arder 
from  youth  to  age;  the  inexoraible  sweep  of  time  is  operative 
upon  them  as  upon  fragile  human  bodies ;  like  human  bodies,  al- 
though at  an  indetiniteJy  slower  rate,  they  grow,  they  {Main 
maturity  and  decline.  But  to  say  this  reveals  us  nothing.  "A 
real  beginning  of  creation  evades  our  keenest  scrutiny  of  material 
things  and  tfieir  relations,"  says  a  writer  in  a  recent  issue  of  the 
Monthly  Rez-xew.  So  long  as  man  ^41  last,  says  Prof.  Darwin, 
"he  will  pursue  his  search  into  the  intricacies  of  naiture  and  will 
no  doubt  discover  many  wonderful  things,  whidi  are  still  hidden. 
We  may  indeed  be  amazed  at  all  that  man  has  iovmA  o«t  but  the 
immeasuraWe  magnitude  of  the  undiscovered,  wiH,  throughout 
all  time,  remain  to  humble  his  pride.  Our  cMklren's  children  will 
still  be  gazing  and  marveHing  at  the  starry  heavens  but  the  riddle 
will  be  never  read." 

At  the  close  of  1905  this  is  the  last  wo*d  of  oosmical  science. 
We  know  or  we  think  we  know  that  the  Heiades  were  fortnefly 
a  nebulous  formation  in  which  there  were  no  stars,  that  they 
wi:l  in  the  future  become  a  stedlar  system  freed  from  the  fr^- 
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mentary  nebulae  still  attached  to  diem,  and  we  can  appJy  Uhis 
knowledge  to  the  tieavertly  system,  specixbtin^  if  we  dioose  upon 
tile  fact  that  ttte  whole  universe  is  subject  to  tiie  law  of  evolution, 
that  just  as  there  is  a  stru^gie  upon  our  bumUe  earth  for  dK 
eventual  survival  of  the  fittest  so  there  is  9uch  a  struggle  m  the 
world  outside  and  beyond  us,  and  ttioc  similarity  stands  out  again 
in  their  constructive  career,  and  the  process  goes  on  and  <hi,  be- 
yond all  human  conception  of  time  and  ^ace. 

Interesting  as  may  be  tiie  study  of  methods  or  theories  or 
suppositions  as  to  the  life  of  tiie  bodies  of  whkh  we  lave  any 
knowledge  and  which  make  up  the  universe  which  we  know, 
tJiis  reference  to  it  does  not  cover  any  determonar^on  on  my  part 
to  discuss  it  at  any  length  now.  Having  stated  this  I  may  say 
that  my  simple  and  yet  chief  desire  is  to  make  a  few  observations 
along  another  line.  If  we  refer  the  origin  of  all  organized  matter 
to  a  singHe  substance  divided  into  abxns,  or  into  ions  much 
more  mamite  them  atoms,  and  if  we  accept  even  in  the  most 
modified  form  the  dheory  that  in  the  proCo[dasm  of  tins  organ- 
ized matter  is  the  principle  of  life,  that  from  (his  substance,  out 
of  it,  through  it,  by  it,  proceeds  in  some  way  the  simple  cell  wliich 
ha.4  :.!cveloped  into  men  with  his  high  intelligence,  marveilous 
capacity  for  thought,  and  filled  with  hopes  of  an  immortat  exist- 
ence, in  what  position  are  we  to  feject  the  idea  that  in  everything 
that  grows,  in  everything  which  has  life,  whether  vegetable  or 
animal,  there  is  a  consciousn'^ss  of  that  life ;  sensations,  feelings, 
and,  of  course  some  form  of  iDhoug^.  Dr.  Hay  in  an  aiddress 
which  he  delivered  before  us  on  the  occasion  of  one  of  our  sum- 
mer outings,  called  atteninon  to  the  well  known  c^>acity  of  some 
members  of  the  plant  world  to  5«ze  upcMi  insects  for  food,  and 
to  the  semitiveness  of  other  plants  to  tiie  towrh.  In  the  past 
summer  he  interested  us  partictriariy  in  a  branch  of  a  tree  grow- 
ing upon  his  grounds,  whidi  showed  what  might  almost  be  as- 
sumed to  be  an  inteltigent  and  an  ingenious  and  sureJy  success- 
ful effort  on  the  part  of  that  branch  to  get  out  into  the  sunUght 
and  to  secure  in  a  way  a  very  pleasant  site  bx  its  occt^«»ion. 
In  another  number  of  a  journal  which  I  have  already  quoted — 
the  Monthly  Review — ^W.  T.  Clark  Nuttall  says  that  it  is  impcs- 
ible  to  refuse  to  acknowledge  plants  as  sentient  beings  or  deny 
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that  HSiey  are  capaUe  of  experiencing  sensations,  and  that  iJie 
more  we  study  plants  the  more  impressed  we  are  w'tii  the  con- 
viction that  we  have  in  A^iem  a  Kne  of  development  paroUd  to  our 
own,  but  KMie  situaited  in  a  kiwer" plane,  wfioee  scaVe  is  pitched  in 
a  lower  key.  I  quote  a  few  paiagraphs  from  Mr.  NiiUall's 
jfi-tractive  article. 

"Of  late  years  ihe  student  probing  deeper  and  deeper  into  the 
mysteries  of  ptant  4ife  has  been  tncreasingdy  strudc  with  the 
analogs  diat  exist  between  the  plant  and  the  animal  kingKkims. 
Over  and  over  aigain  in  his  reseanheg  among  pitants  aiMmal-K'ke 
charaoteri^ics  confront  him  in  90  persistent  and  surprising  a.  way 
that  the  conviotion  is  forced  upon  t^m  (halt,  beneath  the  wide 
divergences  that  undoubtedly  exist  between  the  two  kit^doms, 
there  must  be  some  fundamental  iteim  common  *)  botti.  'Hie  liv- 
ing pAant  and  the  living  anknal,  remote  as  they  appeair  to  be  in 
their  highest  'devekipments,  must  still  be  bound  together  by  some 
subtle  Knk.  And  reflection  shows  irnn  that  that  link  can  be  noth- 
ing etse  than  the  possesion  of  the  indefinable  quality,  life.  Thai 
which  he  calls  'Me'  he  realizes  must  be  of  the  same  nature  and 
quaftty  in  both  kingdoms,  and  the  distmction  beltween  itiem  lies, 
he  is  beginning  to  assert,  merely  in  variation  as  to  the  quality  and 
intensity  of  that  possession.  Indeed  it  has  been  s-i^^estivdy  re- 
marked that  'life  sleeps  in  the  pfcint,  but  wakes  and  works  in  the 
animal.' 

"Now  when  we  k»k  down  the  kmg  vista  of  the  animal  work! 
from  the  highest  ito  the  kwest  our  glance  passes  from  man  t» 
apes,  past  birds  and  reptiles,  fishes  and  frogs,  on  by  worms  and 
inspects  and  jelly  fish,  and  past  the  animal  communities  that  we 
call  cnrals  and  sponges,  until  finail'ly  we  come  to  the  end  of  the  line 
and  find  the  simplest  form  of  animal  Ufe  to  be  merely  a  mass  of 
living  protoplasm  enclosed  by  a  more  or  less  definite  wsdl,  thoi^ 
still  exihitnting  certain  chaiacteristics  of  an  animal. 

"And  fwhen  we  charge  our  point  of  view  to  the  plant  world  a 
similar  vista  of  complex  forms  successively  simpJifyii^  meets  cur 
eye  as  we  range  from  diestnut  and  Hly,  pines  and  ferns,  to 
nwsses,  liverworts  fungi,  seaweeds  and  green  algae,  until  aft 
length  we  come  to  ihe  simple  plants  which  are  also  meredy  a  mass 
of  Kving  protoplasm  invested  wrtfi  a  C(41  wall,  though  still  en- 
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dowed  with  definite  pbtft-Mce  chaiaotensdcs.     Tims  then  do  llie 
vistas  of  animal  and  pdant  life  oonverge  towards  one  another. 

"  In  a  problem  tuchas  thiswe  can  only  deduce  conclusions  by 
inference  and  presume  sumlarity  in  tfiose  of  our  own  kind.  W« 
can  say  itha.t  othens  have  similar  fedings  to  our  own  becauce  they 
act  in  a  similar  way  to  us  under  simitar  circumstances — we  can 
never  ifirectly  test  their  feelings.  And  as  we  work  backwards 
from  man  there  is  no  single  place  at  -whidi  we  can  stop  and  say : 
"ihere  is  no  sensation  here."  For  wherever  there  as  life  there 
is  adjustment  to  envinonmenl — response  to  external  stimuli — 
and  there  is  no  point  in  the  sequence  of  aninnll  life  at  'which  we 
can  assert  that  the  response  of  any  individual  is  purely  that  of 
an  automaitoiL 

"  And  it  is  (his  question,  the  question,  '  Are  plants  sentient? ' 
that  plant  students  ore  asking  more  and  more  cke^  to-day 
about  <Hie  -whole  plant  kingdom  in  general.  For  some  of  die 
forms  of  plant-life  exhibit  so  dose  an  anakigy  to  animals  in  their 
ai^rent  possession  of  sensation  that,  since  the  sequence  of  lite 
is  unbroken  in  the  organic  work],  it  seems  an  arbitrary  distinction 
to  alk>w  the  attribute  in  one  part  of  the  sequence  and  deny  it  in 
anotheir.  Some  observers,  indeed,  go  even  further,  and  are  be- 
ginning to  -wonder  whether  or  not  it  is  not  possible  that  plants 
may  be  actually  guided  by  some  form  of  intelligence,  an  intdli- 
gcnoe  diffused  indeed,  and  not  gathered  up  into  a  brain  focus, 
but  nevertheless  present  in  some  general  form.  Certain  of  those 
Witio  ore  wed-fitted  to  judge,  even  nuke  definite  affirmations  on 
tlic  point.  Thus  Piofessor  Shaler,  of  Harvard  University,  recent- 
ly declared  that :  *  we  are  in  no  position  to  say  that  intelligence 
cannot  exist  among  plants,  for  in  fact,  aU  that  we  caJi  discern 
supports  the  view  that  throughout  the  organic  realm  the  JnteHi- 
gence  that  finds  its  fullest  expression  in  man  is  everywhere  at 
work.' 

"But  whether  we  are  justified  in  presuining  intelligence  in 
plants  or  not,  the  contention  that  plants  are  actually  endowed 
with  sensation  has  been  considerably  fiir.tSiered  of  late  by  some 
researches  that  have  been  made  at  Graz  by  Prof.  Haberlandt,  a 
German  botanist  of  some  repute.  He  has  been  studying  the  sub- 
ject specially  among  the  high  flowering  piants,  and  as  a  resist 
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of  )bs  investigatioos  he  ckbns  to  have  found  definite  organs  of 
sense  in  certain  cases.  That  is  to  say,  he  itea  found  and  examined 
a  number  of  plants,  as  we  tnight  examine  animak,  for  oi^os  for 
the  reception  of  the  sensations  of  toudh,  and  he  asserts  that  he 
has  found  complete  anaJ<^:y  in  many  insiiances  hebween  plants 
and  animals  in  their  sensitiveness  to  ctmtact." 

It  is  not  necessary  for  me  to  follow  Mt.  Nuttall  in  the  observa- 
tion which  he  makes  upcm  die  possession  of  organs  such  as  that 
of  touch  in  at  kaA  some  plants  as,  for  example,  the  Passion 
flower,  the  sensitive  plant,  the  Venus  fly  trap,  in  plants  which 
are  what  we  call  climbers,  whose  tendrils  are  las  sensitive  at  least 
as  the  tentacles  of  the  sea-urchin.  Tendrils  are,  he  says,  like  our 
fii^^er  tips,  reaching  ont  into  the  world  to  place  the  dndividu^  in 
its  environment.  During  their  time  of  growth  they  move  in 
continuous  circles  round  and  round  seekii^  with  sensitive  surface 
for  some  support  for  the  plant  in  its  upnvaTd  dimb,  and  once  (hey 
come  into  contact  with  a  solid  body  tftie  measure  of  their  twdninff 
is  the  measure  of  their  sensitiveness.  In  addition  to  this,  and 
the  many  instances  whidi  Mr.  Nuttall  gives  of  the  senskJveness 
of  plants,  he  declares  that  they  are  able  to  transmit  a  stimulus 
from  tme  part  of  their  structure  Co  another  part.  In  animals  this 
is,  of  course,  done  through  the  nervous  system ;  the  plants  have 
no  known  nervous  system.  Ihe  idea  is  ikw  refuted  on  out- 
gfown  that  it  can  be  thrcxigh  the  cellular  system,  as  each  call  is 
distinct  of  itself,  and  his  condusion  is  that  the  protoplasm  of  a 
pktnt,  contifioous  through  Uhe  entire  plartt,  is  the  medium  of 
transmission,  the  contents  of  each  cdl  being  connected  with 
tJ>ose  of  the  adjacent  cells  hy  very  fine  Strands  which  pass 
through  the  waHs  of  the  cells  in  every  direction.  Hence,  he 
says,  a  plant  possesses  a  ccmpJete  inner  structure  of  protoplasm 
hidden  within  its  outer  waHs,  and  we  have  no  difhcuity  in  under- 
standing that  a  stimulus  can  foe  carried  from  one  part  to  ano^ier 
just  as  nerves  carry  siensation,  for  after  all  what  is  our  nervous 
system  but  protoplasm  modified  in  a  very  spedal  way. 

In  regard  to  diis,  it  is  wdl  to  remember  diat  this  view  some- 
what differs  from  and  disagrees  with  ^e  recognized  theory  that 
there  is  a  central  organ — the  brain — which  diffuses  consciousness 
throughout  tihe  system,  that  in  whatever  part  of  the  body  sensa- 
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tion — wfhether  by  toudi  or  obherwise — is  aroused  intelligence  of 
it  is  transmitted  to  the  brain,  the  central  office — which  infoims 
the  whole  body  of  what  it  has  just  received,  and  ttws  the  entire 
system  is  made  conscious  of  the  occtwrence.  Indeed  some  of  the 
older  natairalists  made  a  distinction — wtw'di  may  yet  exist — 
between  sensation  and  consciousness,  hoMing  that  ^vfa^e  man 
and  the  higher  animals  had  consciousness  thclower  animals  were 
cognizant  of  sensation  only.  This  is  easily  interpreted  into  the 
idea  that  consciousness  is  the  capacity  to  express  sensatkm. 
Certainly  so  far  as  an  inteUigent  statement  may  be  made  of  these 
things  we  can  easily  believe  "toe  Dr.  Hay's  tree  in  its  effort  to 
get  into  the  swilight,  vegetable  though  it  is,  ^ows  quite  as  much 
intelligent  conscioaisness  as  is  dvsidayed  by  the  clam  or  the  oyster 
in  its  environment.    Probably  a  good  deal  more. 

One  word  more  i-n  regard  to  oonsciousness  only.  What  is  it  ? 
Are  we  fully  consciom  of  all  of  our  own  oonscicwsness  ?  Mr, 
Mallcck  iateJy  made  the  observation  that  "if  we  call  a  man's  self 
th'nse  faculties  and  processes  -ivflyich  are  going  on  in  his  own 
organism,  he  is  as  ignorant  of  the  larger  pant  of  himself  as  he  is 
ignorant  of  Fwhat  is  happening  in  the  moon  or  the  milky  way. 
It  is  enough,  in  illustration  of  -this,  to  mention  ifiecase  of  mcsnory, 
in  wihich  each  of  us  is  a  crowded  register  of  things  which  we 
have  nevor  noticed,  and  of  iwhidi  it  betnaj-s  its  custody  under 
rare  conditions  only."  The  common  wild  rahWt  or  hare  of  this 
country  dianges  its  coat  in  winter,  and  itiliere  are  some  who  be- 
lieve that  it  does  so  in  order  that  by  its  resemblai*oe  to  (3ie  snorw, 
by  its  mimicry  of  nature,  it  will  protect  itself  from  its  enemies. 
Is  it  oonscioiis  of  t!ie  change,  does  it  put  forth  a  conscious  effort 
to  bring  this  about  ?  Look  at  that  curious  insect  which  is  so  like 
the  branch  of  a  tree  or  shrub  upon  which  it  feeds,  and  -which 
we  are  again  told  asstimes  vts  cdlor  and  marking  so  that  it  may 
escape  its  enemies?  Is  it  conscious  that  it  is  thus  proteoted? 
Consider  the  lilies  of  the  field.  Do  they,  or  did  they,  know 
that  Solomon  in  a3]  his  g'lory  was  not  arrayed  like  tinto  them? 
But  I  must  end  my  questionings  ? 

We  get  bick  to  the  'fact  that  as  observation  is  more  close  and 
more  definite  regarding  the  life  upon  our  planet,  to  the  atoms, 
tlic  subsitatKe,  of  which  the  universe  is  composed,  there  seems 
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to  be  a  force,  a  creaJdve,  life-making  power  in  ithe  original  ele- 
ments wfiidi  js  beyond  the  aramal  and  the  v^etable  world, 
■w^iidi  was  in  tiie  nebidx  and  before  it,  and  which  is  yet  in 
existence;  ai>d  whatever  changes  take  place  by  diemicel  combin- 
ations, by  dtfTerentialion,  varialtion,  or  whatever  v/ord  may  be 
chosen  to  express  ^the  idea,  or  by  wfiaSever  process  these  com- 
binations may  be  brought  about,  the  same  principle  obtains  in 
all ;  and  it  is  not  diffkuk  to  assome  that  tlhcre  is  an  elementary 
property  in  the  atoms  of  the  univeree  which  gives  birth  to  all  the 
life  that  the  universe  contains,  built  up  from  tihe  arrangement  of 
these  atoms.  But  this  does  not  explain  ttie  whode  mystery.  The 
tree  grows  and  so  does  the  man;  so  does  not  the  rock  crystal  or 
the  dtamond,  and  no  one  attributes  consciousness  or  sensation  to 
these  latter,  and  yet  they  are  of  the  elemerrtal  substance. 

It  is  well  to  remember  that  even  in  <Jie  limited  sphere  of  oot 
oivn  earth  the  worit  of  creation  is  ncrt  ended,  and  that  ^parentiy 
there  are  new  creations  constantly  coming  into  notice,  some  of 
thtm  probably  supplementary  to,  or  talcing  the  place  of  the  old.  Dr. 
Matthew  easily  teHs  us  of  transitions  of  tfe  on  this  eatlh  in  the 
animal  kingdom  which  have  taken  millions  of  years  to  bnng 
about,  and  of  geologic  eras  of  such  duration,  one  succeeding  the 
other,  that  no  one  would  attempt  to  esftimarte  their  age.  I>)ubt- 
less  we  are  living  in  one  whidi  some  men  in  the  distant  future 
may  speculate  upon  with  no  consciousness  whatever  of  the 
thoughts  and  hopes  and  fears  and  reasoning  of  the  men  who  live 
today. 

In  a  paper  upon  orchids  which  lately  appeared  in  an  Ei>g1ish 
magazine,  the  writer  a>rgued  that  the  orchid  is  a  comparatively 
modem  adornment  of  our  eaTlh,  and  he  supported  his  view  'with 
two  reasons  for  holding  it,  one  that  the  insects — ^bees  and  the  like 
— wfliich  arc  necessary  to  its  reproduction — did  not  come  upon 
the  earth  until  after  the  carboniferous  era;  fte  other  that  while 
yellow,  white  and  red  colons  eariy  developed  when  the 
efflorescence  of  planrts  began  to  change  from  its  originsil  green, 
these  cokws  were  well  established  before  bhie  made  its  appear- 
ance, that  the  blue  orchid  is  yet  rare,  because  sufficient  time  has 
not  elapsed  for  its  diffusion  or  its  development. 

Assuming  then,  thart  new   forms  of   living  matter  are   still 
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canning  on  the  stage  of  existence  by  some  process  of  development 
or  expansion,  it  is  not  difficult  to  speculate  upon  the  possibility, 
even  the  probabilitty,  of  existing  -lonns  disappearing  as,  of 
course,  some  fomis  do  disapjpear  through  various  causes.  There 
are  both  animal  and  vegetabJe  growths,  once  abundant,  whkh 
exist  tio  longer  except  as  fossils  or  in  some  state  of  presa-vation 
in  the  earth's  crust,  and  there  aire  abundant  evidences  of  the 
previous  existence  upon  earth  of  a  Ufe  of  w4iich  we  cannot  now 
have  adequate  concepcicm.  It  is  easy  to  assume  that  these  died 
out  because  of  changed  conditkms  of  temperature  or  other  clim- 
atic causes  in  the  regions  in  which  they  flourished,  through  ex- 
haustion of  the  soil,  or  in  some  similar  and  not  unnatmal ,  way 
which  no  loiter  fitted  them  for  dieir  environment. 

There  was  a  time  when  the  irrvestigaxions  which  are  carried 
on  by  sucfj  organizatk»is,  as  ours,. when  men  who  corried'them 
on,  were  regarded  with  grave  suspicion  by  those  who  believed 
that  the  knowledge  thus  acquired  might  prove  dangerous  or  wos 
useless  of  itself;  and  when  some  discovery  was  made  which  con- 
flicted with  generally  accepted  facts,  fears  were  excited  in  timid 
minds  that  the  whole  fabric  of  society  might  be  destroyed.  That 
fear  may  be  said  to  no  longer  exist  generally,  even  though  there  be 
some  who  y«  km^  with  suspicion  on  the  work  of  the  scientific 
investigator  into  tflie  doings  and  the  ordw  of  nature.  These  in- 
vestigations have  greatly  enlarged  the  sum  of  human  knowledge 
and  increased  the  sum  of  human  happiness.  Reading  lately  an 
essay  of  Mr.  W.  Hamilton  Malwe,  I  oame  across  a  paragraph  in 
which  that  writer  observes  that  it  is  difficult  now  to  realize  how 
completdy  nature  was  lost  to  men  during  the  middle  ages,  how 
comparatively  untouched  human  life  was  by  association  with  (he 
countless  aspects  of  sea  and  sky.  Fqjr  several  centuries  the  great 
mass  of  men  and  wcmien  were  so  estaiangwl  from  nature  that  they 
forgot  their  kin^ip.  Of  course,  in  every  generation  ithere  were 
men  and  women  to  rwhom  the  beauty  of  the  world  did  not  appeal 
in  vain,  but  their  perceptions  were  limited  by  lack  of  the  larger 
insight  and  larger  vision.  The  popular  ballads  of  these  days  were 
not  lacking  in  pretty  bits  of  descriptbn  and  sentiment,  but  nature 
is  subordinate ;  the  siiblime  background,  against  which  all  mod- 
ern life  is  set,  is  invisible  Mr.  Mabie  observes  that  it  is  difficult 
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to  imagine  a  time  'when  men  had  no  eyes  for  tfie  ilaiKlscapc,  aiicl 
yet,  he  adds,  that  Js  is  a  notable  fai:t  tliait  Petrarch  was  Che  first 
man  of  hb  penod  to  show  any  interest  in  that  great  vision  whiciT 
a  lofty  mountain  opens,  and  which  has  {or  the  men  of  today  a 
delight  so  poigijant  as  to  be  ahnoat  painful.  After  relating  the 
incident  upon  which  this  statement  is  founded  he  goes  on  to  rc- 
niiirk  in  a  paragraph  which  we  all  here  will  appredate : 

"The  redemption  of  nature  from  the  shallow  of  sin  which, 
to  the  mediaeval!  mind,  rested  upon  and  darkened  it,  has  been  very 
slowly  accomplislied ;  but  the  poets,  the  natur^sts,  and  the 
scientists  have  taught  us  mtich,  and  our  hearts  have  taught  us 
more.  Nature  has  become  not  only  an  inexhaustible  delight,  a 
constant  and  fascinating  friend,  but  the  most  vital  and  intimate 
of  teachers ;  in  fac«,  it  is  from  the  stody  of  nattire,  in  one  form  or 
another,  tfliat  much  of  the  advance  in  educational  effidency  lias 
come ;  not  the  improvements  in  method,  but  the  ffashening  and 
deepening  of  the  educational  aim  and  spirit.  Nature,  through  the 
discoveries  of  science,  has  restored  balance  to  ihe  mind,  and 
sanity  to  the  spirit  of  men  by  correcting  the  false  perspective  of 
abstract  ithinking,  by  flooding  the  deepest  questions  with  new 
light,  by  bringing  into  activity  a  set  of  faculties  aimost  disused, 
and  by  adding  immeasurably  4io  the  resources  of  the  human  spirit. 
In  the  Middle  Ages  attention  was  concentrated  upon  the  soul,  and 
men  learned  much  from  the  eager  and  passi(»iate  self-questioning ; 
but  it  was  a  very  inadequate  and  distorted  view  of  life  which  they 
reached,  because  one  of  the  great  sources  of  revelation  was  left 
untouched.  In  modern  times  the  worid  of  nature  has  been 
searched  with  tireless  patience,  great  truths  relating  to  man's 
place  in  the  sublime  movement  of  the  universe  have  come  to  light, 
and  the  distorted  vision  of  the  inward  world  has  been  corrected 
bj'  riie  clear  vision  of  the  outward  world.  The  study  of  nature 
h.as  yielded  a  new  conception  of  the  nature  of  the  divine  will  ex- 
pressed through  tew,  of  (he  divine  design  interpreted  by  *he  icM-der 
and  prc^ess  of  the  phenosnena  of  the  pliysical  universe,  of  the 
marvellous  beauty  of  the  divine  miiKi  which  Tennyson  was  think- 
ing of  wlien,  looking  kwig  and  steadfastly  into  the  deptlis  of  a 
elow-moving  stream,  he  cried  out  in  awe  and  wonder,  'What  an 
imagination  God  has.' " 

Men  are  Sianer,  healthier,  wiser,  since  they  began  to  find  God 
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in  nature  and  to  receive  the  facts  of  nature  as  a  divine  revelation. 
The  sold  has  looked  away  from  herself  and  out  into  the  marvel- 
lous universe,  and  learned  from  a  new  teacher  the  wonder,  the 
beauty,  and  the  greatness  of  her  life. 

In  my  address  last  j'car  I  beg'an  with  a  reference  to  tiie 
need  -wlrich  we  have  for  better  and  n»re  comfortable  quarters. 
This  year  I  dose  by  saying  that  want  still  exists,  but  there  is 
at  least  a  faint  glimmer  of  Jiope  thai  the  difficuilies  under  which 
we  labor  w^ill  not  last  forever.  Not  only  do  we  want  more  com- 
fortable quarters  but  we  need  improved  facilities  for  the  illustra- 
tion of  die  subjects  whi<4i  are  discussed  in  the  lecture  room. 
Those  of  you  wlio  were  fortunate  enougfh  to  hear  Mr.  E«rdett's 
lecture  upn  meteors  and  S'hooting  stars  must  have  been  struck  by 
the  ingenuity  whic3i  Ihe  displayed  in  exhiWting  his  illustrations, 
but  it  sharply  revealed  our  poverty.  It  is  worth  an  effort  on  our 
part  to  overcome  these  difficulties ;  for  tiie  work  of  this  society 
is  a  most  usefiU  one — usefuS  in  its  direct  effects  and  in  its  in- 
fluences. In  an  address  which  he  delivered  before  tflie  new 
students  of  Harvard  Uiiiveraty  in  October  last  President  Eliot 
inquired  as  o  ivhat  are  the  solid  and  durable  satisfactions  of  life, 
and  after  pointing  out  some  of  these  he  err^asized  the  fact  that 
liirge  n;ental  enjoyments  should  come  to  educated  people,  the 
great  distinction  between  the  priviJeged  class  ivho  can  look  across 
tile  anple  pages  ot  the  Book  of  Knowledge  and  the  large  class 
who  have  not  that  opportunity  is,  that  the  former  lives  mainly 
by  the  exercise  of  the  iotellectuoll  powers,  and  gets  therefrom  a 
imich  greater  enjoj-ment  out  of  life.  His  address  was  to  young 
men  entering  upon  a  college  career,  but  some  of  his  observations 
are  a;>plicable  to  us  all,  old  and  TOung,  men  or  'Women.  Tlie  use 
of  our  intellectual  power.  Hie  steady  exercise  of  our  reasoning 
faculties,  the  constant  acquisition  of  knowledge  will  increase  our 
ha|>piness  and  add  to  our  zest  of  Oife,  no  matter  how  severe  our 
labor  or  how  many  hours  we  have  to  give  to  the  procuring  of 
our  daily  bread.  We  may  not  be  students  of  any  particular 
university,  but  the  doors  of  the  great  university  of  nature  are 
never  closed ;  its  halls  are  broad,  its  lessons  fruitful,  its  studies 
simple  or  severe  as  we  make  them  for  ourselves ;  its  diplomas  are 
written  upon  hearts  and  minds  in  inddible  ink.  She  records  of 
success  in  faithful  labor  in  the  earnest  search  for  Truth, 
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COUNCIL  OF  THE  NATURAL  HISTORY  SOCIETY 


NEW    BRUNSWICK. 


The  Council  of  the  Natural  History  Society  of  New  Bruns- 
wick desire  to  lay  before  the  members  a  summary  of  the  work 
done  during  the  year  ending  December  31st,  1905. 

Membership, 

During  tlie  year  lh;  membership  has  been  increased  by  the 
admission  of  two  ordinary  and  nineteen  associate  members,  and 
one  corresponding  member,  making  a  total  of  200. 

The  following  shows  the  numbers,  classes  and  total  enrolled 
membership : — 

Honorary, 4 

Life, 6 

&)r  re  spending, 25 

Ordinary 55 

Associate, 106 

Junior 4 

Total, 2CO 

Treasurer's  Report. 

BalaiK«  from  1903-4, $^41  93 

Interest  on  Investments, 8S  5-J 

Bulletins  Sold 50 

Mounting  Paper  Sold 25 

Government  Grant SOO  00 

Memberffiip  Fees, 202  03 

Rebate  on  Ins.  Prem I  14 

Collated  on  Fioid-day— Oliver's  Cave 3  50 

$734  t4 
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Carried  forward, $734  84 

Expenditure — 

Maintenance  of  Museum $138  30 

LibrsTy  Books  and  Binding, 13  16 

Printing  and  distributing  Bulletin  XXIll, 160  00 

Sundries, 170  44 

5481  90 

Balance  Bank  of  N.  B., $252  94 

The  above  balance  of  $252.(14  includes  $3300  Iteld  in  trust  for  ttic 
Ladte)/  Association,  and  $40.00  (or  Botanical  u-ork  as  s«t  forth  in  the  1903 
report. 

The  Society  holds  mortgage  of  $i,500.co  on  Hazelhufst  property. 
The  Society  holds  mortgage  of  $900.00  on  Cheyne  property. 
The  Society  holds  special  deposit  in  the  Bank  of  Nova  Scotia  $100x10. 
The  Society  holds  special  deposit  in  the  Bank  of  Montreal  Building  Fund 
$12.56. 

The  collections  are  insured  for  $3,500.00. 
Respectfully  submitted. 

A.  Gordon  Le.^vitt, 

January  16,  igofi. 

Lectures. 

Ten  regular  meetings,  including  the  annual  and  one  special 
meeting:,  were  held  during  the  year. 

The  following  are  the  dates  of  the  meeting  and  the  titles  of 
tht  papers  read : 

January  3— (a)     Birds  that  Hunt  and  are  Humert,  by  Mr.  A.  Gordon 
Leavitt. 
(h)     Additions   to    ihe   list   of   New    Brunswick  Plams,  by  G.  U. 

Hay,  D.  Sc. 
(c)     The    Curious    Phenomenon    of   a    Forest    Fire   near    Neguac, 
Northumberland  Co,  by  W,  F.  Ganong,  Ph.  D. 
January  17. — Annua)  Meeting.    Eleciion  of  Officers. 

February  7,— (a)     Tlie    Magdalen    Islands:      Their    People   and   History, 
by  Mr.  W.  F.  Hathenay. 

(b)  Physiography  of  Grand  Lake  and  its.  Affluents,  by  Mr.  W.  S. 

Buller. 

(c)  On  tht  Limits  of  the  Great  Miramichi  Fire  in  1825,  by  W.  F. 

Ganong,    Ph.    D. 
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March  ?.— (a)     Pain,  by  G.  G.  Mdvin,  M.  D. 

(b)  Archawlogical  Notes,  by  Mr,  S,  W.  Kain. 

(c)  On    the    Contour    Map    of    New    Brunswick,    by    W.     F. 

Ganong,  Ph.  D. 
Agril +— (a)     Notes     on     Our     Insect     Collection,     by     Mr.     William 
Mcintosh. 

(b)  Notes  on  a  Grindstone  Qiiany  at  Sionehaven,  Qoucesler  Co., 

by  Geoffrey  Stead,  C.  E. 

(c)  On  the  fact   basis   of   the  Fire   or    Phantom    Ship  of  Bay 

Chaleur.  by  W.  F.  Ganong.  Ph.  D. 

(d)  Notes  on  Our  Fishes,  by  Mr.  C.  F,  B.  Row*. 

May  2.— (a)     The   Natural   History  and  Physiography  of  New   Bi-uns- 

wick,  by  W.  F.  Ganong,  Ph.  D. 
(b)  Bird  Notes,  by  Mr.  J.  W.  Banks, 
June  6.— (a)     The    Hydrography    of    New    Brunswick,    by    Mr.    J.  W. 

■Bailey. 

(b)  Geology  of  Rockwood  Park,  by  G.  F.  Matthew,  D.  Sc. 

(c)  Report    from    Ihe    Rc^ral    Society    of    Canada,    by    G.    U. 

Hay,  D.  Sc 
October  3.— Vegetation  of  the  Earth  in  remote  times  and  its  Relatiai  to 

Climate,  by  G.  F.  Matthew,  D.  Sc. 
November  7,— Gypsum  Deposits  of  Albert  Co.,  by  L.  W.  Bailey,  Ph.  D. 
Decemtwr  7.^Thc  Physiograplnc  Characteristics  of  the  Tracadic  River; 

On    the   Height   and   other    Characteristics    of  Wilkinson 

Mountain;  On  Walrus  Bones  from  Miscou  Island,  by  W. 

F.'  Ganong,  Ph.  D. 

Elementary  Lectures. 

A  series  of  Elementary  Lectures  or  Talks  was  given  in  the 
rooms  on  Tuesday  evenings,  not  occupied  by  the  regular  meetings 
of  the  Society,  during  the  months  of  January,  February  an;i 
March,  for  the  benefit  of  the  Ordinary  and  Associate  members, 
and  for  pupils  of  the  public  schools.  These  lectures  proved  verj- 
intcresting  and  were  fairly  well  attended. 

The   foHowing   were   the    dates  and  the  titles  of  the  papers 
read: — 
Dr.  G.  F.  Matthew  gave  two  lectwes  on  the  Elements  of  New  Brunswick 

Geology,  January  10  and  34. 
January  31.— A  Preliminary  Talk  on  Plant  Life,  by  Mr.  Thomasi  Slothart. 
FAruary  14  and  21.— The  Trees  of  New  Brunswick,  by  Dr.  G.  U.  Hay. 
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February  28.— On  Bird  Classification,  by  Mr,  A.  Gonlon  Leaviit. 
March  14. — Oq  Types  of  Insects,  by  Wm.  Mcintosh. 
March  31  and  28.— On  Fishes,  Reptiles  and  Frogs,  by  Mr.  Chas.  F.  B. 
Row*. 


PUBUCATIONS. 

The  twenty-4hird  Bulletin  of  our  Society  has  been  issued  and 
copies  sent  to  the  memBers  of  the  local  legislature  of  New  Bruns- 
wick and  to  other  Societies.  It  contains  many  articles  of  interest 
on  the  natural  history  of  this  Province.  Dr.  W.  F.  Gantmg  con- 
tinues in  this  issue  his  notes  on  the  Natural  History  and 
PhyMOgraphy  of  New  Brunswick  in  addition  to  papers  by  oth^r 
members. 

Ornithology. 

The  numbers  refer  to  the  list  of  birds  printed  in  Bulletin 
>Jo.  I,  1883. 

Species  which  occur  in  St.  John  and  Kings  coimties : 
115. — White     Gyrfalcon   (Hierfalco     gyrfako     candicans)   now 
Falco  islandus). 

The  only  evidence  of  the  occurrence  of  this  Wrd  in  this 
vicinity  given  consists  of  reports  from  perscms  who  were  certain 
they  had  seen  it,  but  it  now  affords  me  much  pleasure  to  record 
the  taking  of  a  beautiful  female,  on  January  13th  in  the  vicinity 
of  the  "one  mile  house,"  St.  John  County,  by  A.  L.  Mcintosh, 

This  specimen  is  extremely  dark  and  would,  no  doubt, 
answer  the  descriptions  given  of  (Faloo  rusticotus  obsoletus)  by 
Cowes,  Ridgway  and  others,  but,  at  present,  I  prefer  to  foUow 
Mcllwraith  who  claimed  that  there  was  but  one  species,  and  not 
two  and  also  two  sub-species. 

197, — Ruddy  Dock  (Erismatura  rubida)     Ordinarily  considered 
a  rare  bird. 

I  r^jorted  a  made  and  femaie  in  Bulletin  XVI  (Page  74),  a 
female  in  BuUetin  XVII  (Page  170). 

Nate — Diwing   October    1905    I   saw   in  the  country-market 
eighteen  specimens  of  this  bird,  most  of  which  came  from  French 
Lake,  Sheffield. 
179. — Pintai]  (DafUa  acuta). 


;vGoo»^lc 


BBPORT   OF    COUNCIL  505 

The  Kst  says :  "This  species  was  not  uncommon  here  some 
eight  or  ten  years  ago,  t>ut  the  only  known  recent  instance  of  its 
occurrence  anywhere  in  the  'Frovioce  is  of  a  female  and  yotuig 
brood  seen  on  the  Tobique  River  in  September,  1879,  by  Mr. 
Qimell. 

Note — A  male  and  female  seen  at  O'Neill  Bros.  staJl  in  the 
City  Market,  September  z6,  1905,  a  female  at  Dickson's  stall, on 
October  10,  1905,  all  came  from  points  on  the  St.  John  River,  but 
I  could  not  learn  the  exact  locality. 

During  the  last  few  years  quite  a  immber  of  specimens  have 
been  observed  in  the  market  and  city  stores  and  it  seems  in  order 
to  now  consider  this  bird  as  quite  common. 

A.  Gordon  Leavitt. 
Library, 

The  work  of  cataloguing  the  library  has  progressed  favorably 
during  the  year.  The  books  have  all  been  re-arranged  and  many 
of  the  publications  in  pamphlet  form  placed,  in  suitable  cases.  Up 
to  the  present  time  about  half  of  the  books  in  the  library  have 
been  numbered  and  recorded  on  the  list  but  much  remains  yet  to 
be  done.  I  had  hop:d  to  present  at  the  meeting  a  complete  cata- 
It^ue  of  our  library  but  other  interests  have  made  it  impossible, 
for  me  to  devote  much  of  my  time  to  the  library  of  late,  and  the 
work  is  still  incomplete.  Many  valuable  books  including  the 
transactions  of  the  important  scientific  societies  in  America  and' 
abroad,  as  weJl  as  the  various  government  reports,  have  been 
added  to  the  library  during  the  year  and  our  shdves  are  now  co 
overcrowded  that  further  accommodation  becomes  a  matter  for 
the  Society's  consideration, 

I  would  draw  your  attention  to  the  fact  that  some  of  our 
books  have  been  in  the  hands  of  members  for  many  months  and 
although  a  general  appeal  at  our  Society  meetings  and  also 
through  the  daily  press  have  been  made,  they  have  not  been  re- 
turned, A  more  thorough  system  in  regard  to  the  distribution  o( 
our  own  Society's  bulletin  is  urgently  needed,  «6  many  of  our 
valuable  exchanges  were  overlooked  during  the  pai^t  year,  and 
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many  copies  of  it4ie  bt^etin  are  distribttted  and  diis  Society  has 
no  record  of  where  they  go.  I  wish  to  express  my  appreciation 
of  the  valuable  assistance  rendered  by  the  Assistant  Librarian, 
Miss  Hoyt,  in  the  work  of  the  library  during  the  past  year. 

W.  Leonard  Ellis,  Librarian. 

Field  Meetings. 

Three  very  pleasant  Fieid  Meetings  were  held  during  the  past 
season,  one  ait  the  Summer  Camp  of  Mr.  J.  W.  Banks,  near  the 
shore  of  Dark  Lake,  whence  ^  visit  was  paid  to  Oliver's  Cave  'n 
the  vicinity ;  a  second  to  Ingieside  on  the  5th  of  August ;  and  a 
third  to  the  summer  camp  of  Messrs,  A.  G.  Leavitt  and  Wm. 
Mcintosh — Camp  Nature, — above  Nerepis  Station  on  the  26th  of 
August. 

These  meetings  gave  the  large  number  of  members  who  at- 
tended them  a  very  pleasant  outing  and  opportunities  for  social 
intercourse  and  visiting  and  gaining  information  about  the  inter- 
esting localities  visited.  Talks  on  the  natural  history  features  of 
each  neighborhood — geology,  botany,  birds,  and  insects, — were 
given  by  the  various  leaders  of  the  sections,  and  all  the  members 
felt  that  tiie  time  was  well  spent  and  voted  the  Field  Meetings  a 
great  success. 

G.  U.  Hay,  Cluiirman. 
Entomolocv. 
Your  committee  begs  to  report  that   Messrs.  Mcintosh  and 
Leavitt  have  devoted  nearly  all  their  spare  time  to  collecting  dur- 
ing the  past  year. 

Insect  collecting  has  been  carried  on  unremittingly  during  the 
past  seven  years,  resulting  in  the  accumulation  of  a  very  large 
number  of  specimens  and  a  vast  amount  of  valuable  data,  with 
iTie  result  that  henceforth  we  will  be  able  to  speak  with  some 
degree  of  certainty  regarding  the  insect  life  of  this  section. 

A  number  of  species  new  to  science  have  been  discovered.  A 
list  of  these  will  be  published  at  an  early  data.  A  number  of  wall- 
caies  have  been  prepared ;  in  these  are  shown  all  the  more  com- 
mon insects  of  St.  John  and  Kings  Counties,  and  the  common 
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names  ar«  ^ven  where  such  exist.     This  ooUeotion  -will  be 
«nlai^ed  during  the  coming  year, 

Wm.  McIntosh,  CkairmaH. 

Botany. 

The  Botanical  Committee  reports  the  discovery  of  a  ntimber 
of  plants  new  to  the  province,  some  of  which  are,  from  Miscou 
Island,  reported  by  Dr.  W.  F.  Ganong,  These  are  hdd  over  for 
next  year's  report. 

G.  U.  Hay,  Chairman. 
Geology, 

Members  of  our  Society  have  been  engaged  in  active  field- 
work  during  the  summer,  and  have  been  in  various  parts  of  the 
province.  Messrs.  Leavitt  and  Mcintosh  have  been  studying  and 
collecting  in  the  Nerepis  Hills,  where  the  late  destructive  forest 
fires  have  toad  bare  ferge  areas  of  graiwtic  and  other  rocks.  They 
have  also  been  collecting  fossils  from  the  well  known  Devonian 
plant  ledges  in  Lancaster,  and  have  found  some  fossils  of  mudt 
interest  to  the  geologist. 

Profess-^r  Ganong  has  pursued  his  studies  on  the  geoli^y  and 
physi<^raphy  of  Gloucester  county,  tracing  the  pre-glacial  river 
valleys  of  the  southeastern  part  of  the  county,  and  stttdying  t)he 
recent  geology  of  Miscou  Island. 

Dr.  L.  W.  Bailey  has  been  engiaged  in  the  search  for  fosals 
in  the  pre-Carboniferous  rocks  of  York  and  CarJeton  Counties, 
and  in  obtaining  information  relative  to  the  economic  minerals  of 
New  Brunswick.  Fossils  collected  by  him  were  studied  by  Dr. 
H.  M.  Ami  and  were  mostly  of  the  marine  animals  called 
"graptolites." 

Members  of  the  staff  of  the  Geological  Survey  have  also  been 
working  in  Charlotte  county  on  the  metamorphic  slates  of  that 
portion  of  the  province.  These  were  Dr.  R.  W.  EHs  and  Mr. 
Hugh  Fletcher.  The  geology  of  this  region  is  very  complicated 
and  difficult. 

Dr.  G.  F.  Matthew  has  been  busy  arranging  and  labelling  ihe 
type  collection  of  Devonian   fossil  plants,  collected  by  the  late 
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Prof.  C.  F.  Haitt  and  described  by  the  late  Sir.  Wm.  D3ws<»i. 
No  other  flora  of  such  richness  and  of  so  great  antiquity  has  since 
been  found,  so  that  the  value  of  these  types  has  been  enhanced 
rather  than  impaired. 

G.  F.  Matthew,  Chairman. 

General. 

The  rooms  were  open  as  usual  to  visitors  on  Tuesday,  Thurs- 
day and  Saturday  afternoons  of  each  week.  Upwards  of  three 
hundred  persons  avadJed  themsdves  of  the  opportunity  of  inspect- 
ing the  various  rooms.  During  the  year  the  Hbranan,  W.  L. 
Ellis,  M.  D.,  devoted  a  gr^eat  deal  of  his  time  to  the  re-cataJogu- 
ing  and  re-aoanging  the  books.  AM  paper-covered  ivorks  have 
been  arranged  accoitling  to  t9)e  subjects  treated  of  and  placed  in 
receivere ;  this  with  a  hamJy  refeirence  makes  tfiem  easijy  avail- 
able, I>r,  Ellis  deserves  the  hearty  thanks  of  every  member  for 
tfie  excellent  mamier  in  which  the  work  has  been  <k»ie.  It  is  to 
be  regretted  that  owing  to  the  lack  of  space  many  vaiiiabil«  works 
have  not  yet  been  arranged  to  the  best  advantage. 

Throughout  the  year  the  Ladies'  Association  heartily  co- 
operated in  ai!  the  work  of  die  Society,  giving  their  assistance 
on  all  occasions. 

The  attendance  at  the  various  lectures  was  most  gratifying 
and  the  interest  manifested  gives  good  encouragement  for  the 
future.  On  several  Saturday  afternoons  in  the  lecture  room  some 
of  the  teachers  of  the  public  schools  gave  tallks  to  their  pupils 
on  Bird  and  Plant  Life. 

The  curator.  Miss  Hoyt,  has  been  untiring  in  her  efforts  to 
promote  the  interests  of  the  Society.  The  Council  wish  to  ex- 
press their  thanks  to  those  gentlemen  who  have  prepared  and  de- 
livered addresses  before  the  Society ;  to  the  donors  to  the  museum 
and  library;  to  the  daily  press  for  inserting  the  preliminary 
notices  of  meetings. 
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REPORT  OF  THE  LADIES    ASSOCIATION  OF    THE 
NATURAL    HISTORY    SOCIETY- 

The  Lafdies'  Associatioii  submit  the  following  report  for  tfie 
past  year: 

At  the  annual  meeting  held  in  November,  the  following 
officers  were  re-elected  unanimously :  President,  Mrs.  G.  F. 
Matthew;  Vice-Presidents,  Mrs.  G.  U  Hay  and  Miss  A.  D. 
Jack;  Secretary,  Miss  E.  McBeath. 

The  membership  is  still  increasing  and  there  are  now  over 
one  hundred  names  on  the  list. 

The  subject  of  holding  a  Fair  illustrating  the  History  of 
Nations  -was  discussed  and  approved  by  the  membere,  the  pro- 
ceeds of  which  shaU  go  towards  a  fund  for  a  buikling  that  sheU 
properly  accommodate  the  Museum  and  Library  and  contain  a 
suitable  lecture  haU. 

It  is  hoped  that  the  work  will  not  be  confined  to  the  members 
only,  but  will  become  a  matter  of  civic  interest,  and  that  our 
proposed  new  building  may  contain  rooms  suitable  for  the 
Historical  Society  and  the  Woman's  Art  Association. 

The  following  course  of  lectures  opened  vnUi  a  re-union  <m 
Iliursday,    January    5th.      There    was   a    large    attendance  of 
members. 
JamoTf  la, — Emerson  and  Nature,  by  Mrs.  Emma  S.  Fisloe, 

19. — Scenes  in  Rome  and  Naples,  by  Mrs.  George  Murray. 
a6. — Glimpses  of  a  Quaint  Old  German  Town,  by  Miss  Homer. 
Februarr  2. — Children's  Day — Nuls,  by  Miss  ElOiei  Jarvis. 

9.— Notes  on  Cbitia,  by  Mrs.  James  R.  Warner  and  Mija  Purvcs. 
16.— Scenes  fnom  the  Life  of  Huxley,  by  Mrs  George  F.  Matthew. 
23.— Some  Relics  of  the  French  Occupation  of  Acadia,  by  Miss 
Alke  D.  Jack. 
March  2.— Oiildren's  Day— Our  Feathered  Friends,  by  A.  Gordon  I-eavilt. 
9. — The  Land  of  "Kai-ora,"  by  Miss  Olive. 
16. — Voices  frwn  the  Meadow,  by  Mrs.  George  U.  Hay. 
33.— Reunion  of  Members. 

Editb  MoBkatb,  K.  M.  Matthbw. 

Secretary.  President, 
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FREDERICTON  NATURAL  HISTORY  SOCIETY. 

The  Fredericton  Natural  History  Society  is  now  entering 
upon  the  twelfth  year  of  its  history.  Its  meetings  are  held  in 
the  High  School  building,  in  the  evening  of  the  second  Mon- 
day in  each  month,  except  in  the  vacation  season.  During 
the  past  year  the  programme  for  the  monthly  meetings  was  as 
follows: 

The  Weapons  of  Birds,  by  Mr,  Wm.  Moore. 

The  Annual  Meeting.     The  Origin,  Growth  and  Purposes  of  the 

Society,  by  the  President. 
Vegetable  Ferments,  by  Dr.  John  Brittain. 
Some  Queer  Fishes,  by  Dr.  L.  W.  Bailey. 
The  Hydrography  of  New  Brunswick,  by  Mr.  Joseph  Bailey. 
The  Gypsum  Deposits  of  New  Brunswick,  by  Dr.  L,  W.  Bailey. 
Photography,  by  Mr.  L.  B  Kidner. 
Lantern  Views  on  Geology  and  Astronomy,  by  Dr.  Bailey  and 

Mr.  G  N,  Babbitt. 

Jan,       8.     The  Wild  Animals  ol  New  Brunswick,  by  Mr.  Wm.  Moore. 

To  Stimulate  the  younger  members  of  the  community  to 
study  natural  history,  the  Society  has  offered  prizes  for  each 
of  the  years  1904  and  1905.    The  1904  prizes  were  awarded  as 
follows: 
Collection  of,  and  Notes  on  Weeds;  1st  prue,  Miss  Queenie  Harrison,  of 

Nashwaaksis;  ind  prize.  Miss  Maliie  Moore,  of  Scotch  Lake. 
Collection  of  Insects;  isi  prize,  Master  Kenneth  Campbell,  of  Kingslcear. 

In  the  early  part  of  1905  the  Society  purchased  a  reflec- 
toscope  at  a  cost  of  £150.  It  has  since  been  used  to  great 
advantage  in  throwing  upon  a  screen  representations  of  the 
pictures  of  nalnral  objeets,  or  vii:ws  of  the,  natural  objects 
themselves. 
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The  list  of  officers   of  the  Fredericton  Natural  History  So- 
ciety is  as  follows: 

L.  W.  BAILEY,  Ph.D.,  LL.D..  President. 

Mb,  G.  a.  good,         / 

B.  C.  FOSTER,  M.A.,  Treasuree. 

G.  A.  INCH,  B.Sc.,  B.A.,  Secretary. 

Miss  ELLA  THORN  El 

Mrs,  B.  C.  FOSTER,  '     Additional  Membere 

Mrs.  G.  a.  inch.  I        o(  the  Council. 

Mr.  WM.  MOORE. 


DONATIONS  TO  THE  MUSEUM,  1905. 


DONOK'a  NlMB  A 


I  Description  or  Gifts. 


I'>brnu7, . 
MftTch 

April 

October!" 
Nontnb«r 


Ir.  JamDH  Mftncheflter.  Pros,  of  Bnnk  ol 
Moniotial  Tablet  rennvenHl  from  the  i 


iBwlck.  Part  of  Bbhop'a 
>  L'athvdral  MSt.  Plerr* 

e  ItlKlnB.  A  Dane  of  CblnoM  Innorti. 

Dr.  WLllUiii  MAtthow.CnUecUoDof  Mliienibi 

Ur.  Duncnii  Lonilon.  Sovcml  lolics  of  tbo  ntuiic  tgo  alio  Iron  luica  of  the 

Freniih  period. 
A  U.  Loavltt,  Fii«h11  nhellii  iind  Minf-raJs  found  At  XeniplK. 
Mm.  ('harloii  Iiowc.  Spoclnieii  of  youns  allisator. 
Master  .4nii«lrontr.l>FnlH  nest, 
Dnncati  Lonilon.  t'ritfnneiitM  of  earthen  potii  kiwi  atone  ImplemenU. 


A  Frii 


if  Hacks. 


Itev.  C  J,  Bprrie,  A  plant  thnthnd  nowiiand  cboked  a  water  pipe. 
Prof,  \V.  K.  (InnoiiB.  fioncrt  of  a  Walrua. 

l*rof.  W.  L.  BotU-y.  Hiwrlmen.  "•  " — 

Mm.  (lilbert  Murdoch.  Ne«t  of 
Mm.  S.  L.  Oorbell.  Specimen  of 
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ACBdeTUT  o(  NAtarsI  Soleiics 

Academic  Imperials  dea  Sciences 

Amerlciui  Kntomologlcai  Socletr 

AuierlcAn  Muiaum  at  N'atunl  Klatorr 

AuBtrHliaii  .MuHeuIii 

Amher*C  CoUokc 

ATchaeoloKicnTlJoclet)' 

Barton  ^oclecjr  of  N'ntural  Historr 

BooCon  Fne  Public  Ubnur 

Buffalo  HocieC)'  of  Xatural  Bclenue 

Bareau  of  ICUinolocr 

Caliromia  Acartomy  or  Science    

C'incinnikti  Society  or  Natural  Hlstorr 

Colorado  Seien  tlllc  Sorlutr 

L'onneaUcniC  Acndem;  or  Sclonoo  and  Art 

Cornell  Uiiiventlt)- Ltbnirr 

Comlt«  GeoloRlque 

Canadian  Inntltute 

Camacle  ln«tltnte    

Davenport  Academy  of  Natural  Scienco 

DlMctor  Royal  tiardons  

Departinent  ot  Inland  Itevenue 

KntomoloKliTal  Society 

KthnoloBlcol  ijurvey 

Fcnllle  doK  Junw  Nntataltiteii 

Fluid  Naturalist  <  'lub 

Utnr  Herbarium  

Ileoloicical  Huirer  

UeologiRHl  Surroy  

OeoloKical  tlnrvejr 

IliHtorlcal  nnd  Hclcntiflc  Soclntr  ol  Uanitoba. . 

liidiaim  Geological  Hurve/ 

Iowa  Oeoloelcnl  Survey    

John  HoplcrnH  Tnlvorblty  

Lfnniean  Society 

Uterary  and  Historical  Society 

UvoTvool  BloloKli-al  Society 

Loyd'H  MnHiini 

MnnrhcKtcr  (ienloKlnnl  Survey 

HlnneitotB  Ar-mlvmy  ot  Natural  Science 

MtnlKterof  Minm.... 
Mliwiurl  BntaalcnKi 


anal  Hoiiearn  Library,.. 

New  York  State  Museum  .... 
Natural  Sclenoo  AHMOclatlon 
Now  York  Aradeiny  of  fir'" 
Now  York  Public  Ubrwy 


;ry  and  Sclontl lie  Society!. 


I-ubllcL 

Qncen*  Quarterly 

HochcHter  Academy  or  t^ctcDoe  .. 
Royal  Academy  of  Science 


Royal  rolonUl  Iniilltute 


Royal 


Society  . 


~ jntthaonian  InaMtatlon    

Hon^  Dakota  School  of  Mlnon 

Taias  Academy  ot  Hclenco 

Tuft's  Collate     

UnlTorsIty  of  Toronto  

irntveniitj  of  (.'alifornla 

V.  S.  roHHt  and  Geodetic  Survey 

U.  8.  Fish  Commission 

V.  8.  (lommlHBlon  of  Aftriculturo  .... 

U.  S.  Gonloitlcal  Survey 

Wilson  Buiretin 

WlHconain  Natural  Hintory  Society,, 


Philadelphia 
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KOTES  ON  NEW  BRUNSWICK  WEATHER  FOR  YEAR 
1905. 

Bv  D.  Lkavitt  Hutchinson. 

January. — Highest  temperature  recorded  in  New  Brunswick, 
497  on  Sth,  at  Grand  Manan;  Lowest — 39.0°  on  Ijth,  at  St. 
Stephen. 

Exceeiingiy  ooM  weather;  temperatures  murfi  heiaw  zero 
were  frequentily  recorded,  ithat  of  the  iS'Si  ranging  from  12°  to 
40"  below  zero,  and  in  some  localities  probably  lower.  The  enow- 
fall  also  was  excefitionally  heavy,  the  storm  of  the  25th  and  26th 
bcng  the  fiercest  for  many  years,  compietely  demoralizing  railway 
and  other  traffic.  Owing  to  the  absence  of  thaws,  the  accumula- 
tion of  snow  was  unusually  deep,  especlaUy  at  St.  J<:*n,  where 
the  snow  on  the  streets  J»d  grtater  depth  than  had  been  known 
for  over  thirty  years ;  sleighing  was  good  throughout  the  month, 
but  roads  badly  drifted.  The  heaviest  gale  occurred  on  the  19th, 
with  velocity  of  50  miles  an  hour  from  southwest  at  St,  John. 

February. — Highest  temperature,  44.7  on  ijth,  at  Grand 
Manan,  lowest  — 25.5  on  20th,  at  St.  Stephen,  Steady  coJd  inter- 
rupted with  but  a  few  hours  of  thawing  temperatures,  high  winds, 
abundance  of  snow  in  drifts  of  almost  insurmountable  magnitude, 
which  blocked  highvraj^s  and  railways  and  seriously  interferred 
with  movement  of  supplies,  were  tlie  principal  features  of  the 
month.  Owing  to  almost  no  rainfall,  ^rings  and  wells  in  rural 
dstricts  were  dry  for  weeks  and  cattile  watered  by  melting  snow. 
The  highest  wind  velocity  fegistered  at  St,  John  was  fifty  miles 
an  hour  from  northwest  during  the  gale  of  the  eleventh,  and  the 
total  wind  velocity  for  the  month  was  slightly  over  two  thousand 
miles  less  than  for  the  same  month  last  year. 

March. — Highest  temperature  61.5  on  30^1,  at  Cha^am;  low- 
est — 25°  on  15th  at  Sussex.  March  weather  was  compaiatively 
miM  and  very  dry  with  an  unusual  amount  of  brght  sun^ne,  no 
storm  signals  were  displayed  and  no  gaJes  occurred.  The  last 
snow  fell  on  the  nth,  and  the  exsessive  snow  covering  gradually 
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melb&d  away  leaving  a  f«w  patidies  of  ice,  but  mostiy  bare  and  dry 
ground.  There  was  little  movement  of  river  ice,  but  it  has  napid- 
iy  weakened ;  the  total  movement  of  wind  for  the  month  was 
fifteen  'hundred  miles  less  than  for  the  same  month  last  year. 

April. — Highest  •temperature  73°  on  26th  at  St .  Steprtien, 
lowest  19°  on  2nd  aC  Dalhousie.  The  weatiher  of  the  month  was 
mnat4caUy  fine  and  mild.  Precipitaition  was  in  all  dtstriots  great- 
ly below  the  average.  Freshets  were  unnsually  light  and  lumber 
drives  much  hindered  for  -want  of  rain.  No  storm  of  importance 
occurred;  wind  velocity  at  St.  John  measured  three  thousand 
miles  in  excess  of  April,  1904. 

May. — Highest  temperature  81°  on  26th,  at  Chatham, 
lowest  11°  on  the  12th  at  Moncton.  Cool,  cloudy  and  wet  weaHher 
were  the  prevailing  conditions  during  the  greater  part  of  the 
month.  A  heavy  frost  occurred  on  the  13th.,  with  temperature 
well  below  freezing.  Towards  the  close  of  the  month  vegetation 
in  most  districts  was  backward  but  m^ng  good  progress. 

June. — ^June  was  comparatively  cool  and  backward  with  rain- 
fall above  the  average  in  most  localities.  A  heavy  frost  was 
general  throughcKit  the  province  on  the  7th,  and  considerable 
damage  done  to  vegetables  and  fruit.  The  highest  temperature 
was  92°  at  Chatham,  on  the  i6di,  and  the  lowest  27.5  on  7th  at 
Moncton, 

July. — Highest  temperature  92°  aft  Chatham,  on  7th,  lowest, 
35°  at  Dalhousie  on  27th.  The  weather  was,  for  the  most  part, 
fine  and  very  warm.  Near  ihe  Bay  of  Fundy,  owing  to  itihe  preva- 
lence of  fogs,  it  was  somewhait  cooler,  with  less  bright  sunshine. 
At  St.  John,  southerly  winds  jpredominated  and  some  slight  dam- 
age was  caused  by  lightning  on  the  27th. 

August. — Highest  temperature  91°  on  fflie  izth,  at  Chatham, 
lowest,  31°  on  15th  at  Sussex.  August  -weather  was  decidedly 
dry  ■wiBli  almost  continuous  sunshine  except  near  the  Bay  of 
Fundy  district,  where  fogs  were  vtry  prevalent  during  the  first 
half  of  the  month.  light  frosts  were  generally  reported  on  the 
14th.  Rivers,  Jakes  and  wells  were  unusually  low  awing  to  the 
drought,  and  forest  fires  caused  destruction  of  much  property  in 
nuuiy  parts  of  the  province.  A  general  and  heavy  rainfall  was 
much  needed.  At  St.  John  southerfy  winds  prevailed  during 
ttiree  hundred  and  ninety-three  hours. 
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September. — Highest  (einptwatiire  83°  on  loth  at  Chatham, 
lowest,  27°  on  30th  at  Sussex.  An  exceedingly  dull  and  cool 
nioirth,  wiih  excessive  minfaJl  and  few  fine  days;  moderate  gales 
occurred  on  the  13th  and  261)1.  Tlie  total  wind  movement  for  the 
month  at  St.  John  was  2000  indies  less  tlian  for  the  oorresponding 
month  last  year.  Ilhe  heaviest  and  first  killing  frost  was  report- 
er! on  the  15th.  Trees  retained  their  leaves  but  were  gradually 
changing  colour.  At  St,  John  five  and  a  quarter  indies  of  rain 
fell  between  rihe  4th  and  the  /th. 

October. — Highest  temperature  81°  on  i?t  at  Chatham,  low- 
est 15°  on  23rd  al  Sussex.  .\n  excqjtionally  fine,  mild  and  pleas- 
ant month  with  rainfall  far  below  the  average;  no  gales  of  im- 
portance occurretl  and  the  total  wind  velocity  ait  St.  Jolhn  was 
1,100  less  than  for  the  same  montJi  last  year. 

November. — Highest  temperaJtire  58°  at  St.  Stephen,  lowest. 
— 13°  at  Sussex.  In  general  mild  weadier  prevailed,  especially 
during  the  first  half  of  the  month,  while  during  the  latter  half, 
althotigfli  several  mild,  brigiw  days  occurred,  the  night  tempera- 
tures were  much  lower.  The  precipitation,  which  fell  mostly  as 
rain,  was  a  little  above  the  average.  The  snowfall  was  unusually 
light  in  all  districts.  an«.l  excepting  a  light  covering  in  extreme 
northern  l<;ca4ities  the  grotmd  was  bare  of  snow.  At  St.  JHin  the 
total  winil  veloc4y  for  die  month  was  fifteen  hundred  miles  in 
excess  of  the  same  period  last  year.  The  most  important  gales 
occurred  between  the  15th  and  17th  and  the  28th  and  30th.  St. 
John  river  frozen  over  on  the  night  of  I4tii. 

December. — Higliest  temperature  55°  at  Fredericton,  lowest, 
■ — 21°  at  Sussex,  Hie  wealher  was  remarkably  fine  and  mild, 
an<l.  although  the  snowfall  «'as  oomparatively  ligiht,  sleighing  was 
gocxl  during  the  greater  portion  of  the  month.  In  all  localities, 
temperature  averages  were  much  above  last  year,  and  severe  cold 
spells,  as  well  as  continued  high  winrls,  were  notably  deficfent.  A 
most  important  storm  moved  into  this  section  on  the  loth,  attend- 
ed by  the  heaviest  snoivfall  of  the  season,  with  a  wind  velocity  of 
48  miles  an  hour  at  St.  John,  the  totaJ  wind  mileage  ait  St.  John 
was  some  nine  hundred  miles  less  than  during  December,  1904. 
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ST.    JOHN    OBSERVATORY. 


Longitude 

45,17 

N. 

Lo..gkude, 

a«.4  w 

1 

"T 

Bahokbtbr 

TllRKHOME 

TEH 

5     1 

11 

1 

Months 

=  3 

.5  -5 

i 
1 

1 

1 

,5s 
S 

J 

1 

1 

1 

Janaar?. . . . 

30.03  1  30  77    20.2-2 

15.8 

47,5 

—11,0 

6.0 

5.,V 

0^      1 

February  . . 

2»,93.30.8J    29.11 

16.1") 

37,5 

3,3 

5,4 

2.63 

II      0 

March 

30,0a  ;  30.57  1  29.58 

29.1 

r,i.3 

1.0 

4.0 

1.44 

0       3 

April 

29.77  ■  30.17    29.31 

40.6 

63,5 

••o.( 

6,0 

1.51 

(I       3 

M»y 

29.92    30.43    20.48 

47.7 

6S.5 

20.6 

0,2 

3.30 

0       0 

jDiie. ... 

29.02    30.26  \  29.54 

54.  M 

75.0 

39  7 

6.3 

3.94 

1        6 

July.      .    . 

20  94^  311.19  |2».  55 

60.8 

79.6 

50.0 

6,2 

2.8K 

4  :    1 

August....- 29.94  j3it.2s|  29.58 

69.1) 

75.3 

46.3 

62 

2.03 

1  1     9 

55,2 

68.5 

36,5 

6.6 

7.70 

I  !  10 

October....    30.04    30  R6    29.53 

47.2 

68-3 

26.H 

4.1 

1.13 

0  '    * 

November.,   29.8B    30.3H    2S.21 

:ju,r 

52.3 

12.2 

.->.- 

5.24 

0 :  ] 

December     j  30.n<l    30,78    -28.91 

27,6 

50,3 

2.8 

5.7 

5 -JO 

0       2 

The  nienn  height  of  the  barometer  wan  20.95.  The  bigheat  reiiditifc  30.77, 
and  the  lowest  2S.91.  The  meuu  tempernture  for  the  year  hub  41.0,  wbich  ia 
0.8  lower  than  avern^e  for  the  past  thirty-three  yvac*.  The  inaximuin  temper- 
ature waa  70.6  on  the  lOtb  of  July;  the  miuimum  —11.0  on  Janunry  19.  The 
total  precipitation  «ft.s  42.77,  which  li  .1.21  incbe<  below  the  nverH|fe  of  thirtj- 
throo  yeura,  Firat  frOBl  occurred  on  Uth  of  October,  dmcI  the  ^a^t  i>ii  ihe  7th 
of  June,  Aurora  waa  observed  the  24tb  of  June,  .^Ih  of  July,  26lh  of  Septem- 
ber and  14tb  of  November,  and  at  9.D0  p.m.  of  December  18tb  a  meteor  of 
unusual  brilliiincy  waa  observed. 

D.  LEAVITT  HUTCHINSON, 

Director,  St.  John  ObMrvatorj. 


;vGoo»^lc 


UK   WATCRAL    HIRTOBY  SOCIKTY. 


OFFICERS  AND  COMMITTEES   OF  THE   NATURAL 
HISTORY    SOCIETY    FOR    1906.  """^ 


Patron. 

His    Honour   the   Lieutenant    Governor. 

Pr„i,„,-H„„.  J.  V,  Elli.  °"""'' 

.y.i,-Pr,M„l^a.  U.  H.y,  PI,.  D,  G,  F,  Matth,,,.,  I.i.,D 
Treasurer— A.    Gordon   Leavitt.   Esq, 
Secretary— \V.  M.  MeDiarmid.  Esq. 
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NOTES  ON  THE  NATURAL  HISTORY  AND  PHYSIO- 
GRAPHY   OF    NEW    BRUNSWICK. 


Bv  W.  F.  Ganoko. 


loi. — On  the  Phvsiographic  Characteristics  of  the 
Tabusintac  River. 


r  i.  itroe. 

Of  the  several  small  rivers  draining  the  northeastern  district 
oi  New  Brunswick,  the  largest  is  the  Tabusintac.  I  was  able  to 
give  it  some  study  during  a  canoe  trip  along,  most  of  its  course 
in  August  last,  with  the  following  results. 

But  first  we  note  the  development  of  our  knowledge  of  the 
river.  Its  earliest  known  appearance  is  upon  the  Jumeau  map 
OT  16S5,  where  it  is  shown  as  a  small  stream  with  the  name 
Tabockimkek.*  It  persists,  with  sundry  variations,  through  alt 
the  maps  of  the  French  period,  and  also,  with  more  or  less 
erroneous  additions,  into  much  later  times.  The  first  survey, 
including  the  lower  settled  part,  was  made  by  D.  Campbell  in 
1804;  then  in  1830  James  Davidson  surveyed  it  from  near  the 
head  of  tide  up  to  above  the  Maliaget,  and  up  Big  Brook  to  near 
the  head  of  its  three  large  branches;  but  the  river  through  the 
Indian  Reserve  has  not  been  surveyed,  but  only  sketched  by 
various  surveyors.  From  these  sources,  supplemented  by  some 
later  timber-line  and  railroad  serveys,  are  constructed  our 
present  maps  of  the  river,  including  that  accompanying  this 
paper. 

■  Thtm  word  li  Iflcmu  iDdlkn,  proDoancea  In  that  taogut  TaO-fW-rim-fcflc. 
It  nuuii  "place  nt  two.''  from  laiaoiim  —  mcuitDK  two,  and  tha  loeaUon  tU.  I 
ItBT*  Imui  told  br  ui  old  nildaot.  and  I  bctl«>e  the  uplanatlOD  li  corrMt.  that 
the  nania  li  duorlptlTe  of  the  fact  that,  to  one  aTCeadlDs  tba  river.  French  Core 
and  the  main  atream  nem  to  ba  tua  laraa  and  sQuat  rlrara.  The  other  ladian 
namM  maAed  on  the  accompanTlUK  map  are  all  in  tocal  lue ;   their  ilinl&CBiice 

•ipectad  to    appear   In 
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BDLtmn  or  tbi  hatuual  butoky  socin-T. 


As  to  other  records,  they  are  few.  Scientific  publications 
upon  the  river  are  well-nigh  wanting,  being  confined  to  a  mention 
or  two  in  the  Geological  Survey  Reports  (Ells,  1879-80,  D,  6, 
and  Chabners,  1888,  N.)  and  a  few  references  in  earlier  notes 
of  this  series  (93,  94).  Since  the  river  abounds  in  fine  trout,  it 
has  been  much  visited  by  sporting  fishermen,  and  is  mentioned 
ill  this  connection  in  various  local  writings  by  M.  H.  Perley,  and 
in  the  well-known  books  on  fishing  by  "  Barnwell  "  (Game  Fish 


of  the  North),  and  by  Norris  (American  Anglers  Book,  242, 
651).  It  is  described  briefly,  and  not  wholly  correctly,,  in 
Cooney's  History  of  1832.  It  is  settled  mostly  by  English  settlers 
from  its  mouth  to  Stymest's  Millstream,  and  was  formerly  some- 
what settled  at  the  crossing  of  the  old  Bathurst- Chatham  post 
road.  All  the  remainder  of  the  river  is  a  wilderness,  yielding 
annually  much  lumber. 

The  source  of  the  Tabusintac  lies  near  that  of  the  East  Branch 
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ot  Portago  River,  in  a  flat  country  traversed  by  the  Intercolonial 
Railway,  at  the  elevation,  as  shown  by  the  railway  levels,  of  over 
450  feet  above  mean  sea-level.  Some  of  its  source  branches  lie 
among  extensive  peat  bogs,  as  noted  by  Ells  in  his  Getdogical 
Report  for  1879-80  (D.  6).  Thence  to  the  Maliaget  I  do  not 
know  it,  but  all  considerations  would  imply  that  it  is  in  this  extent 
a  dear,  swift,  shallow  stream  flowing  (m  a  rocky  bottom  in  an 
ever-deepening  and  enlarging  valley.  At  the  Maliaget,  whence 
I  have  seen  it  to  the  mouth,  it  is  a  clear-water  stream,  25  to  30 
feet  wide,  rippling  along  over  dark  gray  sandstone  cobUes  and 
grave],  through  quickwater  pools  separated  by  murmuring  rips 
of  small  fall  The  valley  is  cut  some  60  to  75  feet  into  a  plateau, 
but  is  moderately  open,  though  steep  walled.  The  river  banks 
are  at  trnes  low  intervale  points ;  elsewhere  the  sandstone  valley- 
walls  are  cut  to  vertical  ledges,  and  again  banks  of  glacial  clay 
and  gravel  occur.  This  character  it  keeps,  but  with  ever-enlai^- 
ing  details,  down  to  the  crossing  of  the  Bathurst  road,  where  the 
valley  is  mych  deeper,  some  125  feet,  rather  more  open  and  very 
pleasing  in  its  scenery,  especially  at  the  clearings  of  the  old 
settlement.  Below  the  bridge  the  river  continues  to  enlarge  and 
becomes  a  pleasing  canoe-stream.  The  bed  is  still  of  drift,  with 
occasional  ledges,  and  the  river  winds  much  in  a  rather  broad- 
bottomed  valley,  turning  around  low  points  to  wa«h  directly 
against  the  valley  walls,  which  it  is  cutting  into  vertical  sandstone 
cliffs.  In  places  the  plateau  seems  lower,  and  in  general  it  lowers 
somewhat  downwards,  and  thus  it  continues  to  the  Escadelloc. 

It  is  plain  that  all  this  part  of  the  Tabusintac  is  distinctly  long 
pre-glacial  in  origin,  but  the  steepness  of  the  valley  walls  show 
that  it  is,  nevertheless,  comparatively  new.  It  thus  harmonizes 
perfectly  with  the  age  implied  for  it  in  my  discussion  of  the 
origin  of  these  Northumbrian  valleys  (Note  93),  namely, — it  is 
not  a  part  of  the  ancient  system,  but  a  newer  valley  formed  upon 
the  southern  slope  of  the  great  synclinal  ridge  which  forms  the 
backbone  of  the  northeasterly  angle  of  New  Brunswick. 

Below  the  Escadelloc,  and  down  to  Big  Hole  Brook,  the  river, 
while  ever  enlarging,  keeps  the  same  general  character.  There 
IS  tlie  same  constantly  moving  shallow  river,  now  in  quickwater 
pools,  now  over   shallow   rips  which  merge  at  times  to  gentle 
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rapids,  the  same  varied  banks,  now  low  intervale  points,  now 
glacial  terraces,  and  again  steep  sandstone  cliffs  cut  by  the  on- 
charging  river.  Here,  too,  the  valley  walls,  though  far  enough 
apart  to  permit  much  minor  winding  of  the  river  between  them, 
are  steep,  and  cut  abruptly  into  a  plateau,  which  is  now  somewhat 
lower  and  again  higher,  possibly  at  times  approaching  two  hund- 
red feet  So  far  as  can  be  seen  from  the  valley  itself,  this  section 
of  the  river  is  of  the  same  age  as  that  above  it.  This  is  an  un- 
expected result,  for  in  my  earlier  discussion  of  the  origin  of  the 
Northumbrian  rivers  I  gave  reasons  for  believing  that  this 
section  of  the  Tabusintac  .together  with  the  Big  Escadelloc,  and 
as  well  the  lower  turn  of  Big  Brook  lying  in  a  direct  line  with 
it,  all  occupy  a  part  of  one  of  the  ancient  Northumbrian  valleys. 
Moreover,  I  had  found  this  idea  to  a  great  extent  confirmed  when 
I  observed  that  the  Big  Escadelloc,  where  crossed  by  the  Bathurst 
road,  occupied  a  very  wide,  deep,  ancient-looking  valley,  a  far 
older  and  wider  valley  than  that  occupied  by  the  Tabusintac  on 
the  same  road.  Accordingly  I  am  inclined  to  believe  that  this 
division  of  the  Tabusintac,  from  Escadelloc  to  Big  Brook, 
occupies  a  valley  newly  cut,  "  rejuvenated,"  into  the  floor  of  an 
older  Northumbrian  valley,  though  I  admit  there  are  difficulties 
in  this  interpretation. 

Below  the  Big  Hole  Brook  the  river  still  continues  of  the 
same  general  character,  though  ever  enlarging  and  growing 
gentler  in  current,  while  the  plateau  becomes  gradually  lower. 
Then,  a  mile  or  two  above  Trout  Brook  (and  not  below  it,  as 
shown  on  the  plans  in  the  Crown  Land  Office),  the  well-nigh 
imperceptable  current  of  the  river  merges  with  the  tide,  with 
hardly  a  sign  to  mark  their  union,  save  only  some  water-logged 
wood  upon  the  bottom.  Below  the  head  of  tide  the  valley  keeps 
still  the  same  character,  though  the  tidal  stillwaters  fill  it  now  to 
the  abrupt  walls.  Thus  it  continues  down  nearly  to  Stymest's 
Millstream,  when  it  somewhat  abruptly  opens  out  into  another 
character.  It  is  thus  plain  that  all  this  division  from  Big  Hole 
Brook,  no  doubt  including  also  that  brook,  is  of  the  same  age  as 
the  parts  above  the  Escadelloc — pre-glacial,  and  old,  but  much 
newer  than  the  ancient  Northumbrian  valleys. 

Comparing  the  Tabusintac,  above  the  tide,  with  its  sister 
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Stream,  the  Tracadie,  it  is  evident  that  the  Tabusintac  is  a  more 
uniform,  more  monotonous,  river  than  the  Tracadie,  is  shallower 
and  less-pleasing  as  a  canoe  stream,  but  has  much  less  burnt 
country  along  it    But,  in  general,  the  two  are  much  alike. 

At  the  boom  above  Stymest's  Mitlstream,  the  valley  broadens 
8<Mnewhat,  and  on  the  north  side  becomes  sloping,  cultivable  and 
well  settled.  From  this  part  downward  the  river  is  wide,  wind- 
ing, i^>en,  well-cultivated  upon  one  bank  or  the  other  (usually 
the  north),  the  opposite  being  usually  steep  and  rocky,  while  the 
country  falls  oflE  steadily  in  elevation.  All  this  part  of  the  river 
is  of  very  attractive  aspect,  its  constant  winding  and  the 
alternation  of  well-cultivated  with  rough  wilderness  lands  making 
a  pleasing  prospect.  Continuing  downward  the  river  gradually 
becomes  wider,  and  more  markedly  tidal,  and  diversified  by  many 
inlets,  marshes  and  shallows,  while  the  plateau  falls  off  to  a  flat 
well-settled  country,  until  finally  it  dips  imperceptably  beneath 
the  sea.  Then  follows  the  shallow  Lagoon,  with  its  outer  bound- 
ing beach,  such  as  characterizes  all  the  rivers  of  this  region. 

This  part  of  the  Tabusintac  valley  consists  of  two  portions, 
having  different  courses.  That  down  to  Cowessaget  probably 
belongs,  as  shown  in  Note  93,  to  one  of  the  ancient  Northumbrian 
valleys  (The  Tabusintian).  The  part  below,  however,  had  a 
different  origin.  Noting  its  direction  of  flow,  which,  continued, 
extends  across  a.  great  peat  bc^  into  the  Lagoon,  we  observe  that 
it  stands  at  right  angles  to  the  coast,  in  this  respect  being  hcnno* 
logons  with  some  minor  branches  of  Tracadie,  with  the  South 
River  of  Pt^emouche  and  the  Lower  Pokemouche  itself,  with 
the  South  Inlet  of  St.  Simon,  and  with  Shippegan  Gully  and 
Harbor.  It  seems  very  plain  that  all  these  waterways  are  of  the 
same  age  and  origin.  If,  now,  we  turn  to  the  charts  of  the  Gulf 
of  SL  Lawrence  and  draw  upon  them  contour  lines  following  the 
depths,  there  becomes  visible  a  great  trough  extending  out  north 
of  Orphan  Bank,  in  continuation  of  the  Miramichi,  and  this  is 
obviously  the  synclinal  trough  which  gave  that  river  some  of  its 
principal  peculiarities.*  Now  all  the  streams  above-named  point 
down  the  slope  of  this  trough,  permitting  little  doubt,  apparently. 
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that  they  were  originally  formed  upon  that  slope,  and  worked 
back  at  their  heads  until  they  intersected  the  old  Northumbrian 
valleys.  Even  the  lower  Big  Tracadie  and  the  lower  part  of  the 
Little  Tracadie  are  very  likely  of  the  same  age,  even  though 
somewhat  out  of  the  directions  of  the  other  streams.  This  com- 
bination of  a  series  of  older  Northumbrian  with  a  series  of  newer 
Miramichian-slope  rivers,  seems  to  offer  a  l<^cal  explanatkn  of 
the  origin  of  the  present  valleys  of  this  regicm. 


I02. — On  the  Physiographic  Characteristics  of  the  Poke- 

UDUCHE  AND  SaINT  SiMON  RiVERS. 
,      Rmh]  Jon*  S,  IVOfl. 

Of  the  five  rivers  draining  the  northeastern  angle  of  New 
Brunswick,  two,  the  Tracadie  and  Tabusititac,  have  been  described 
somewhat  fully  in  these  notes  (Nos.  94  and  lOl),  and  a  third, 
the  Caraquet,  I  hope  to  discuss  later.  The  remaining  two,  the 
Pokemouche  and  Saint  Simon,  which  I  have  seen  throughout 
their  tidal  courses,  have  characteristics  as  follows. 

The  Pokemouche  rises  close  to  the  Upper  Tracadie,  some  of 
whose  waters  it  must  formerly,  have  possessed  (Note  94  and  the 
map  therewith).  Sadler's  map  of  the  river,  made  frcxn  survey 
in  1838,  and  the  basis  of  all  our  present  maps,  records  of  it:  "The 
banks,  with  very  few  exceptions,  are  low  and  easy  of  access,  as 
also  in  the  branches."*  Just  above  the  head  of  the  tide  the  river 
is  clear,  shallow,  swift,  over  dark  sandstone  drift  botttxns,  pre- 
cisely like  the  Tracadie  and  the  Tabusintac,  with  banks  sometimes 
low  and  sometimes  of  glacial  gravels.  About  the  head  of  tide 
is  a  fine  great  clearwater  pool,  a  famous  haunt  of  trout,  and  be- 
side it,  on  the  north  bank,  a  beautiful  low  terrace  camp-ground 
between  two  clear  spring  brooks.  The  narrow  tideway  then 
winds  a  mile  or  two  in  a  flat  country  and  swings  northward  to 
the  pleasant  Maltempec  basin,  where  settlement  begins.f    Thence 

•  At  Ui«  bead  of  tba  SoDtli  Branch  !■  a  llUle  Uto.  Oonovidr  UUu,  Uid  Id 
hBTs  UiB  pcoallkTltji  UiM  on  ana  (Ids  lU  -watar  ii  K<wd  and  oD  the  othar  natlt  lor 
drlnkfns. 

f  A  hlatorr  of  the  Mttlemeot  of  Uie  Pokamouche  la  In  AcadietufM  tor  Jmomtt. 
leOT.  and  a  hlMorjr  at  BaInt  BInion  -will  appaar  ODder  Caraqnat  in  t&a  April  iraiD- 
twT  ot  Uiat  masacln*. 
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it  turns  to  the  east,  and  forms  an  attractive  tidal  river,  winding 
slightly  between  well-cultivated,  gently-rising  banks  ol  consider- 
able elevation,  and  offering  reaches,  points  and  ^opes  ofl  marked 
beauty.  Indeed  this  part  of  the  Pokemouche  is  the  most  pleasing 
of  any  portion  of  any  of  the  North  Shore  Rivers,  and  it  will  ccmi- 
pare  well  with  many  a  place  possessing  a  far  greater  scenic  repu- 
tation. Eastward,  the  country  falls  off,  and  the  well-settled, 
attractive  South  River  enters.  The  shores  of  this  branch  are 
very  low,  rising  by  the  gentlest  swells  from  the  water,  and  in 
places  the  dead  forest  trees  still  standing  with  their  roots  im- 
mersed by  the  highest  tidea  afford  striking  evidence  of  the  rapid 
subsidence  this  coast  is  undergoing.  The  South  River  was  no 
doubt  originally  the  outlet  of  the  main  stream,  which  now,  how- 
ever, swings  abruptly  to  the  north,  cuts  through  a  ridge  as  a 
steep-walled  and  comparatively  new  (possibly  glacial)  valley 
and  enters  an  older  valley  which  evidently  headed  originally  in 
the  Waugh.  It  then  swings  eastward  as  a  pleasantly  settled 
estuary,  with  ever-lowering  shores,  and  lianaily  reaches  the  sea 
through  a  characteristic  sand-barred,  low-shored,  marshy  shallow 
lagoon. 

The  Saint  Simon  above  the  tide  is  an  insignificant  brook, 
'yhig,  however,  in  a  considerable  ripe  valley.  Its  upper  tidal 
part  winds  about  greatly  amidst  borderit^  salt  marshes  as  a 
narrow  muddy  tidal  stream  of  swift  current.  It  is  almost  a 
miniature  of  the  rivers  at  the  head  of  the  Bay  of  Fundy,  and  is 
the  only  stream  of  this  character  known  to  me  upon  the  North 
Shore.  It  swings  south  and  east  through  a  fine  deep  inlet,  with 
rolling  and  well-cultivated  banks  on  the  south,  and  receives  the 
low-shored  South  Inlet,  which  is  separated  irom  Pc^emouche 
only  by  a  peat  bog.     Then  it  mei^es  with  Shippegan  Harbor. 

The  origin  of  these  two  rivers  is  given,  I  believe  with  approxi- 
mate correctness,  in  two  preceding  notes.  The  upper  Poke- 
mouche and  main  Saint  Simon  lie  in  one  ancient  valley  (the 
Pokemouchian,  of  Note  93),  though  I  now  think  it  likely  its 
course  was  through  Little  Lamec,  across  the  bc^s  of  Shippegan, 
and  out  through  Miscou  Gufly,  instead  of  as  described  in  that 
note.  On  the  other  hand,  the  tidal  valleys  at  right  angles  to  this, 
including  the   South  River  of  Pokemouche,  the  Lower  Poke- 
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mouche  and  Wau^h,  the  South  Inlet  of  Saint  Simon  and  Ship- 
pegan  Gully,  are  all  newer  rivers  of  the  Miramichi  slope,  as  ex- 
plained  in  Kote  loi. 


103. — ^A   DOWNWAHD-FORKING   BtOOK    KEAR    NiCTOT    LaKE. 
Rssd  Attn  8.  IMS. 

Some  time  ago  I  was  told  byi  Mr.  Wm.  H.  Moore,  of  Scotch 
Lake,  well  known  to  the  members  of  this  Society  ks  an  observant 
student  of  animal  life,  that  his  brother,  Adam  Moore,  the  leading 
guide  at  Nictor  Lake,  had  discoverd  a  brook  which  splits  into  two 
branches,  one  of  which  flows  into  the  Mamozekcl  and  the  other 
into  Nictor  Lake.  Since  then  he  has  sent  me  additional  infor- 
mation about  it,  with  a  map ;  and  he  tells  me  his  brother  has  con- 
firmed his  first  discovery  by  a  later  visit  and  more  careiful 
inspection  of  the  place,  and  that  it  has  been  seen  by  others  and 
photographed.  According  to  Mr.  Moore's  map,  the  brook  is  the 
one  shown  on  the  Geol<^cal  Survey  map  about  four  miles  south 
of  Nictor  Lake,  flowing  west.  One  branch  runs  into  South 
Branch  of  Mamozekel,  as  the  Geological  map  shows,  while  the 
other  branch  runs  northward  into  the  pond  at  the  source  of  the 
little  Bald  Mountain  Brook  flowing  into  Nictor  Lake.  The 
stream  forks  in  an  alder  swamp,  and  it  could  easily  be  dammed 
by  beavers  or  otherwise  so  as  to  send  the  entire  stream  down 
either  one  branch  or  the  other. 

This  is  certainly  a  most  unusual  geographical  feature.  It 
requires  that  a  stream  descending  from  one  watershed  should 
happen  to  strike  exactly  upon  the  summit  of  another  minor 
watershed.  This  entails  a  coincidence  of  conditions  which  must 
be  extremely  rare.  Morphologically  it  is  much  like  the  occasional 
instance  of  a  lake  which,  with  an  inlet,  has  two  outlets  into  diflfer- 
ent  systems;  but  the  forking  stream  requires  a  much  more 
exactly  balanced  combination  of  factors. 
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104. — On  the  Physiographic  Characteristics  of  the  Lower 
North  (or  Apskwa)  Branch  of  the  Little  South- 
west MiRAHICHI. 

Rud  DBwrnbar  4,   I  BOS. 

The  Little  Southwest  Miramichi,  though  our  maps  do  not 
show  the  fact,  is  our  largest  and  finest  wlderness  river.  It  is 
formed  by  the  confluence  of  five  great  branches,  all  of  which  I 
have  had  the  satisfaction  of  studying.  Four  of  them  are 
described  and  mapped  in  earlier  notes  of  this  series  (Nos.  55,  86, 
87,  99),  while  an  account  of  the  fifth  here  follows.* 

We  note  first  the  devlopment  of  our  knowledge  of  this  branch. 
It  appears  for  the  first  time,  though  crudely,  upon  the  Franquelin- 
deMuelles  map  of  1686,  under  its  Micmac  name  apchkouau.'f  and 
persists,  though  without  name,  through  maps  of'  the  French 
period.  It  is  first  clearly  shown  upon  a  modem  map  from  survey 
on  a  plan  of  1837  by  Peters,  where  it  is  called  simply  the  North 
Branch,  while  Berton's  plan  of  the  Little  Southwest,  made  in 
1838,  shows  its  mouth  bearing  the  name  Little  North  Branch. 
But  the  first  survey  actually  to  touch  its  waters  was  made  in 
1880  by  Sadler  and  Fish,  who  located  Guagus  Lake  and  ran 
timber  lines  in  the  vicinity.  A  year  later  Freeze  ran  the  lines 
which  located  its  headwaters,  and  since  then  Fish  and  McOinton 
have  run  the  other  lines  shown  upon  the  map.       All  of  these 


*  BaMd  opon  two  Tlilts,  od>  Id  IMG.  dsicrlbed  In  Note  69.  aod  uiother  Id 
Jntr.  1606.  In  tha  l&Uer  I  wu  aecumpuiltd  br  tnj  frlond,  Protenor  A.  H.  Plerc*. 
Wa  went  on  foot  (ewrrlnK  our  ontSt  In-  i«cks,  sod  vlUiout  suldtw  or  other  aid) 
ITOO  QuMnu  Lake  to  tnd  up  tbe  Bnmch,  kcrou  br  tbe  npper  portaae  Rud  to 
tbe  North  Poll  Branch,  to  tlx  heftdwkten  ol  tbat  ttreun,  Freeie  L«ke,  tba  nurca 
at  Uila  Brttnob,  Kacoot,  the  North  Bruicb  Sovocle,  and  down  that  stream  to  tbe 
gqnan  Fork!  and  the  Northmit  Ulraialohl.  mm  Uili  ronte  we  made  aide 
I    •xeunlona  In  *arlona  placaa. 

t  It*  modern  Mtemae  name  ia  Ap*i>D«-fci«olt,  wblch  I*  erldently  tbe  fame  word 
It  mlRht  well  ba  almpllDed  for  uae  to  Apiktoa,  which  would  form  a  gooO  and  dl(- 
tlnctlva  aubatltnte  tor  tha  preaaot  eumberaome  name.  Onaetu  la  Micmac.  and 
aald  br  tbe  Indiana  to  alsnlfr  "  nngh  atraam."  The  nppar  branche*  of  the  atream, 
laa  I  am  aaanred  br  both  lumbarmen  and  suldaa,  haye  been  bltharto  onnamad,  and 
I  hara  therefora  Tantnrad  to  apptr  to  tham  the  namitir  of  the  lurrerora  who  bare 
run  the  llnea  In  or  near  the  Taller.  The  other  namaa  on  tha  Branch  are  all 
obvloQalr  daaorlptlre,  and  bare  baan  slem  br*  lumbennan  or  sulda*.  The  atraan 
la, conmonir  known  aimpir  aa  "  Tba  Branch,"  which  dlftlnfulahsa  It  from  "The 
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surveys,  however,  simply  located  the  intersection  of  the  streams 
with  the  lines ;  and  no  part  of  the  Branch  or  its  affluents  have  as 
yet  been  surveyed,  but  only  sketched  between  the  lines.* 

Turning  to  the  printed  records,  these  appear  to  be  altogether 
absent.  No  scientific  student  is  known  to  have  visited  it  as  yet, 
and,  aside  from  my  earlier  Note,  No.  gg,"}"  no  mention  of  it  occurs 
in  any  scientific  publication  known  to  me.  The  boundaries  upon 
the  Geological  Map  are  simply  sketched  by  inference  from  the 
structure  of  neighboring  regions.  Nor  do  the  sportsmen  who 
have  hunted  here  for  moose  and  caribou  appear  to  have  recorded 
their  existences,  and  this  is  almost  the  only  New  Brunswick 
stream  for  which  some  such  writings  do  not  exist.  It  is  perhaps 
needless  to  add  that  the  valley  b  whoKy  unsettled,  and  the  only 
traces  of  man  consist  in  the  few  huntii^  and  lumber  camps  and 
the  associated  portage  roads  and  trails. 

The  true  source  of  this  Branch  is  shown  upon  no  printed  map 
whatever,  and  although  located  correctly  on  Freeze's  plan  of  i88l- 
82,  it  is  wroi^ly  attached  to  the  stream  entering  the  South 
Branch  Nepisiguit  just  west  of  Kagoot,  an  error  repeated  in  the 
general  plans  of  the  Crown  Land  Ofike.  As  shown  by  Freeze, 
followed  on  the  accompanying  m^,  it  rises  in  two  barrens  high 
up  on  the  central  |l!ateau  in  one  of  the  wildest  and  most  remote 
parts  of  New  Brunswick,  and  flows  eastward  across  his  north 
timber  line.  Fr(»n  this  point  I  have  followed  it  downwards  for 
some  miles.  It  is  at  first  a  fine  clear  brook  falling  much  in  a  V- 
stiaped,  heavily-wooded  valley  cut  some  300  feet  or  more  into  the 
plateau.     Downwards    the    fall    increases,    making   the    stream 

•  Hcuce  It  would  haia  bwn  Id  txtMr  form  to  hmve  dotted  tba  itrMDU  OD  tba 
>coocDpuirlii>  nap,  but  u  ^1  ar  tlMm  are  la  Um  ume  eatat*  tills  •eanad  iiMdl«*«. 
Tba  ikelaton  of  t&a  siap  I*  takan  fron  titaa  plana  ol  tba  Crown  L«Dd  OBIob,  biK  tor 
mocb  additional  lutormattaa  I  tm  Indebtad  la  Ur.  Jobn  Wamboll,  tba  idilaf  iulO* 
on  the  Branch,  and  to  Ur.  Alfred  Sinclair,  who  haa  Inmbared  than  tor  duwr  Tfr. 
Indlraetly,  alao.  I  bava  much  Taluad  aaclatanea  fromUr.  Bamsal  RnaacIL  amd  trom 
mj  friend.  Or.  R.  NicbolaoD.  ef-Ncwcaatla. 

fin  my  note  on  the  North  Pole  BraDCb  (Neta  68)  I  Taoturad  Uka  •tuiulae 
tbat  tba  ualn  itraam  abora  FOrka  Monntaln  would  ba  found  to  wind  qaWtl7  In  a 
Ingt  baaln.  Notblnc  could  be  lartbar  fnuo-  tbe  tmUi,  «a  I.loanfbr.jnr  -aludi*a 
tbta  lomniar.  Od  tba  oontivrT.  aaoandlns  abava  Forki  Moontaln.  tba  atrasm 
beoomea  iwlftar  aad  nhttar.  until  It  la  a  monnUIn  torrent.  iiourInK  dawn  In 
caaeadei  and  lalli  throuih  a  sraDlte  lOTfe  from  Iti  aonrcfi  oe  tba  aarfaoa  of  tta 
plateau.  Half  war  down  It  la  tolned  br  uwtber  atraun  wblc^  Eatbara  all  tha 
watara  oomlni  from  tha  wHtward. 
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almost  a,  torrent,  with  many  rapids,  cascades  and  faHs,  while  the 
valley  deepens,  with  walls  steep  in  places  even  to  cliifs.  At  times 
the  fall  lessens,  and  the  stream  becomes  broader,  and  here  occur 
a  great  number  of  new  beaver  dams  and  other  works,  while  traces 
of  other  large  game  are  abundant,  and  all  signs  of  man  are 
ideasingfy  absent.  Continuii^  farther  all  these  features  wax 
larger;  the  valley  is  deeper  and  wilder,  the  walls  are  steeper,  with 
some  granite  cliffs,  while  the  falls  are  higher,  culminating  in  one 
of  much  beauty  and  great  symetery  swne  eight  feet  in  height. 
Gradually  the  valley,  winding  much,  swings  to  the  southward; 
it  crosses  the  Freeze  line  as  the  "  Brocrfc  large  enough  to  drive  " 
of  his  plans,  receives  two  larger  streams  in  very  deep  valleys  {one 
of  which  heads  in  a  barren  close  to  the  source  of  South  Branch 
Nepisiguit),  then  rapidly  lessens  in  slope  to  a  swift-flowing  un- 
obstructed stream,  while  the  country  falls  off  in  elevation.  Be- 
>ORd  this  I  have  not  seen  it,  but  it  can  have  no  other  course  than 
to  issue  soon  from  the  plateau,  and,  as  I  am  told  by  Mr.  Sinclair, 
it  soon  unites  with  other  branches  about  as'  shown  upon  the  map. 

As  to  the  origin  of  this  part  of  the  valley,  it  seems  fairly  plain. 
The  drift  bed  and  margin  of  the  stream  show  it  to  be  pre-glacial, 
though  new ;  and  it  represents,  I  have  no  doubt,  the  head  of  one 
of  the  old  Northumbrian  rivers  now  cutting  its  way  back  into 
the  central  plateau. 

As  the  main  stream  wings  into  the  southeast  direction  charac- 
teristic of  the  valleys  of  this  region,  it  receives  from  the  west 
several  large  streams,  which  I  have  seen  at  their  intersections 
with  the  portage  road  shown  on  the  map.  Their  approximate 
sources  are  located  by  Freeze's  timber  lines,  and  lie,  no  doubt, 
upon  the  sl(^>es  of  the  central  plateau,  but  the  larger  part  of 
their  courses  is  through  a  great  basin  of  gently-undulating  rocky 
swells  separated  by  stretches  of  bouldery  black  spruce  plain  and 
barren,  the  whole  bounded  sharply  to  the  northwest  and  east  by 
the  abrupt  slope  of  the  central  plateau.  The  lowermost  of  the 
affluent  brooks,  however,  as  the  map  will  show,  occupies  a  gap 
between  the  great  Apskwa  ridge  and  the  finely-rounded  Bob's 
Mountain  leadit^  to  the  North  Pole  Branch  and  followed  by  the 
portage  road.  These  branches,  like  the  main  stream  below  them, 
flow  swiftly,  now  in  rough  boulder-obstructed  courses,  now   in 
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smooth  sand-bottomed,  alder-bordered,  beaver-dammed  reaches, 
mostly,  however,  pleasant  and  easily  canoeable. 

This  extensive  basin  is  of  the  same  characters  as,  and  evidently 
homologous  in  origin  with,  the  basin  around  Gover  Lake,  earlier 
described  (Note  87).  It  was  seemingly  formed  as  an  ancient 
circ  by  the  erosion  of  the  many  streams  which  happened  to  centre 
here,  while  in  the  glacial  period  it  became  a  sort  of  catch-basin, 
which  left  it  deeply  floored  with  drift.  But  the  circ  theory  finds 
a  difficulty,  as  it  does  in  the  Gover  Lake  basin,  in  the  great  and 
a!!most  escarpment-like  steepness  of  the  plateau  margin,  some 
500  or  600  feet  high,  whose  abruptness  suggests  either  a  fault 
origin,  or  very  unequal  erosion  of  rocks  of  different  hardness. 
It  will  require  a  thorough  exploration  of  this  complicated  region 
to  settle  this  interesting  question. 

The  Peters  Brook  branch,  which  I  have  followed  to  near  its 
source,  is  a  very  rapid  stream,  torrent-like  in  its  upper  course, 
running  true  south,  and  receiving  branches  from  the  plateau  on 
both  sides.  It  heads  'up  on  the  side  of  the  central  plateau  not  far 
south  of  Nepisiguit  waters. 

Below  the  junction  of  these  streams,  and  down  to  Whitney 
Brook,  the  Branch  is  a  swift,  but  mostly  smooth-flowing  river, 
winding  over  gravel  and  small  boulders,  with  a  wide,  low,  bould- 
ery,  and  largely  burnt,  plain  on  either  side  in  a  deep  but  wide, 
mature,  and  almost  basin-like  valley.  On  the  west  rises  a  striking 
tofty  ridge,  which  must  reach  to  near  the  plateau  level,  some 
2,000  feet.  As  this  ridge  is  very  conspicuous  from  different 
directions,  it  deserves  a  more  distinctive  name  than  is  afforded 
by  the  local  names  attached  to  parts  of  it,  and  I  propose  to  call  it 
by  the  simplified  Indian  name  for  the  Branch  Apskwa  Ridge  or 
Mountain.  On  the  east  the  valley-wall  is  lower  towards  the 
Guagus,  and  there  even  seems  to  be  an  ancient  high  gap  there. 
In  it  lies  the  bog-bordered  Jacks  Lake,  which  has  outlets  both 
into  the  Branch  and  into  Guagus,  as  I  have  myself  seen.  Whitney 
Brook  occupies  the  larger  part  of  a  deep  narrow  gap  extending 
Clear  through  to  the  North  Pole,  and  the  remainder  of  the  gap 
is  occupied  by  Killheg  Brook,  the  two  streams  heading  very  close 
tt^ther.  These  great  gaps  from  Pole  to  Branch  must  have 
some  significance  in  the  physif^^phic  history  of  this  regicai. 
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Below  Whitney  Brook,  I  have)  seen  the  river  only  at  three  or 
four  points,  but  I  infer,  from  accounts  given  me  by  lumbermen, 
that  these  represent  the  general  character.  In  all  of  these  places 
the  valley  is  narrower  than  above ;  the  river  is  rapid  and  boulder- 
obstructed,  and  there  is  upon  one  side  or  the  other,  or  both,  an 
elevated  (20&-300  feet)  flat  bounder-ptain,  extending  back  to  the 
valley  walls  which  rise  gradually  to  the  plateau  height.  This 
stony  plain,  commonly  characterized  by  a  growth  of  black-spruce 
and  heath,  is  continuous,  I  have  no  doubt,  with  that  already 
described  north  of  Whitney  Brook,  and  is  of  the  same  kind  as 
the  plains  on  the  North  Pole  (Note  99),  They  represent,  I  take 
it,  the  floors  of  these  rivers  during  the  melting  of  the  glacial'  ice, 
the  rivers  being  held  up  to  those  heights  by  the  dams  which 
created  the  post-glacial  falls  and  gorges  at  their  mouths.  In 
post-glacial  times  the  rivers  have  been  able  to  cut  down  the  rock 
barriers  at  their  mouths,  ^nd  to  cut  thus  deeply  into  the  boulder 
plains.  Such  is  the  character  of  the  nver,  so  far  as  I  know  it, 
down  to  the  entrance  of  the  Guaigus.  When  it  is  carefully  studied 
it  wiB  no  doubt  be  found  to  have  some  such  former  connection 
with  the  Mullins  Stream  waters,  as  I  have  suggested  in  my 
note  on  the  Northumbrian  Rivers  (Note  No.  93). 

The  Guagus  occupies  a  somewhat  mature-looking  valley 
headihg  up  on  the  central  plateau  and  running  parallel  with  the 
Branch,  as  shown  by  the  map.  In  the  vicinity  of  the  upper  lakes 
the  country  is  burnt,  affording  extensive  views,  and  there  is  a 
gap  through  to  the  Branch,  with  a  two-outlet  lake,  as  already 
described.  One  of  the  lakes,  WamboCt  Lake,  is  said  to  be  a  very 
clear  spring-fed  lake  high  up  on  the  plateau,  but  the  others  are 
shallower.  Guagus  Lake  is  a  typical  New  Brunswick  woods 
lake,  shallow,  with  boggy  margin  on  the  west  (under  shelter  from 
the  prevailing  winds),  and  boulder  margin  on  the  east.  It  is  the 
most  moose-haunted  lake  I  have  seen  in  New  Brunswick.*  Look- 
ii^  up  its  length,  one  can  see  the  Guagus  valley  extending  off 
far  to  the  northwest,  and  on  the  east  of  it  is  the  great  central 
plateau  extending  down  between  Guagus  and  Sevogle  waters 
almost  to  the  lake.     The  edge  of  this  plateau  then  swings  off  to 
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the  eastward,  passing  north  of  MuUins  Stream  Lake,  while  att 
the  country  southward  is  at  a  lower  level.  Between  Guag;us  and 
Mullins  Stream  Lake  there  is  an  especially  low  country,  which 
probably  indicates  a  former  connection  between  those  two  basins. 
Little  Guagus  Lake  is  also  typical  of  the  region,  shallow,  boggy 
and  bouldery.  Guagus  Stream  is  said  to  run  throughout  its 
course  as  it  does  below  the  lake — a  rapid,  shallow  stream  over 
boulders,  while  the  Guagus  Narrows  indicates,  probably,  a  post- 
glacial gorge.  The  origin  of  this  system  I  beiieve  to  be,  as  indi- 
cated in  my  note  on  the  Northumbrian  Rivers  (Note  93),  the 
upper  part  representing  one  of  the  original  valleys,  and  the  lake 
marking  the  place  where  it  made  its  right-angled  turn  into  the 
Mullins  Stream  and  Sevogle  system. 

Below  the  Guagus  the  Branch  is  said  to  be  rapid  and  rough, 
especially  as  it  approaches  the  Little  Southwest,  where  occur  a 
series  of  low  falls  and  rapids,  with  "  Narrows  "  all  apparently 
post-glacial.  Berton's  original  Survey  of  1838  marks  it  as  "  very 
rocky  and  broken  for  three  miles  up."  This  part  of  the  river  is 
in  all  probability  post-glacial,  with  a  pre-glacial  channel  into  the 
bend  a  mile  below,  as  indicated  by  my  earlier  note  on  the  Little 
Southwest  (No.  54,  page  459). 

Reviewing  the  origin  of  the  Branch  as  a  whole,  it  is  evident 
that  it  is  homologous  with  the  North  Pole,  earlier  described,  and 
that  it  includes  valleys  of  three  or  four  ages  now  all  combined 
into  one  system.  First  the  remarkable  gaps  connecting  the 
Branch  with  the  Pole,  and  their  extensions  in  part  to  the  Walke- 
mik  and  Guagus,  indicate  some  ancient  system  of  valleys  of  which 
they  are  the  remnants.  Second,  is  the  principal  valley  of  the 
Branch,  which  is  als(5  ancient,  as  shown  by  its  maturity  iri  the 
face  of  the  hardness  of  its  rocks,  and  this  represents  a  true  typical 
valley  of  my  Northumbrian  system.  It  is  still  working  back  at 
its  several  heads  into  the  central  plateau,  and  it  certainly  had 
some  former  connection  with  the  Mullins  Stream  and  Sevog(e 
waters.  Third,  is  the  lower  valley  below  the  Mullins  Stream 
connection,  which  is  presumably  newer  than  the  part  above;  and 
lastly,  there  is  the  post-glacial  connection  with  the  Little  South- 
west Miramichi.  Except  for  its  very  head,  therefore,  this  stream 
has  its  older  parts  above  and  its  newer  below. 
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105. — On  the  Square  Forks  of  the  Sevogle  and  their 
"  Interglacial  "  Testimony. 


r,    IBM. 

From  several  points  of  view  the  Square  Forks  of  Sevogle  is 
one  of  the  most  notable  localities  of  New  Brunswick.  Scenic- 
ally,  the  Forks,  with  the  associated  gorges,  all  readily  visible  from 
the  surrounding  burnt  plateau,  are  strikingly  wild  and  fine.  To 
the  sportsman  it  appeals  as  including  one  of  the  best  salmon- 
fishing  privileges  in  this  Province.  PhysiographicaHy,  it  offers 
a  curious  problem  in  the  unusual  and  anomalous  arrangement 
whereby  two  large  rivers  come  tt^ether,  end  to  end,  in  the  middle 
of  a  single  straight  gorge,  and  then  turn  their  united  waters  at 
right  angles  through  another.  Geologically,  it  offers  testimony, 
which,  I  think  is  conclusive,  of  fluctuations  in  the  glaciation 
of  the  Province,  if  not  indeed  of  an  interglacial  period. 

Despite  the  interest  of  the  place,  it  has  as  yet  received  scant 
scientific  attention.  The  only  geologist  who  makes  any  mention 
of  it  is  Dr.  Chalmers,  who,  in  his  Report  for  1888,  gives  a  brief 
description  of  the  place,  with  some  comment  upon  its  probable 
origin,  and  a  diagram  of  the  arrangement  of  the  gorges.  My 
own  knowledge  is  based  upon  a  short  visit  in  1905,  and  another, 
in  igo6,  when  I  made  the  accompanying  map  and  observations. 

Briefly,  the  facts  are  these.  As  shown  by  the  map,  the  North 
the  South  Branches  of  Sevogle,  the  former  running  in  a  right- 
angled  gorge,  meet  in  the  middle  of  a  straight  gorge,  then  turn 
at  right  angles  through  another,  all  of  a  typical  glacial  type,  with 
steep,  often  vertical  rocky  wa'ls,  some  50  to  75  feet  in  height. 
But  this  is  not  all.  Closely  interlocked  with  the  gorges  are 
other  valleys,  now  dry,  but  which  must  have  had  a  part  in  the 
evolution  of  this  remarkable  place.  Thus  a  rather  ripe-looking, 
drift-bottwned,  low-sloping  valley  lies  opposite  the  gorges  on  the 
westward.  From  it  a  short  gorge  or  vai'ley,  having  a  rocky 
bottom  (covered,  however,  with  fine  drift)  above  the  present 
water  level,  extends  through  to  the  present  got^,  nearly  o[^>osite 
to,  but  not  quite  matching,  the  gorge  of  the  combined  streams. 
Then  another  valley,  hardly  a  goi^,  though  very  steep-walled 
in  places,  and  also  possessing  a  rocky  bottom  above  the  present 
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■water-level,  extends  from  the  right-angled  bend  of  the  North 
Branch  through  to  join  the  gorge  of  the  combined  stream,  as 
shown  upon  the  map,  and  this  valley  slopes  to  the  eastward,  as 
shown  conciusively  by  the  little  stream  now  in  its  bottom.  It 
would  certainly  seem  that  these  two  latter-described  valleys,  with 
their  rocky  bottoms  at  the  same  level,  are  of  the  same  age  and 
origin.  The  problem  now  before  us  is,  therefore,  a  double  one, 
for  it  includes  an  explanation  not  only  of  the  meeting  of  the  two 
rivers  midway  in  the  same  gorge,  but  also  of  the  fonnation  of 
and  other  valleys. 

There  are  two  possible  explanations  of  the  meeting  of  two 
rivers  in  one  straight  gorge, — hrst,  that  it  is  merely  a  coincidence, 
and  second,  that  the  gorge  was  formed  and  occupied  originally 
by  a  single  stream.  The  chances  are  immensely  against  the 
first  supposition,  and  in  favor  of  the  second.  If,  in  the  present 
case,  it  is  possible  to  combine  the  latter  supposition  with  an  ex- 
planation of  the  other  valleys,  then  it  will  receive  the  strongest 
confirmation.  I  believe  such  a  consistent  explanation  of  all  the 
phenomena  together  is  possible.  I  must  admit  that  it  is  not  with- 
out its  difficulties,  and  it  is  very  likely  that  a  more  thorough 
examination  of  the  region,  especially  down  the  river,  where  ray 
knowledge  is  especially  weak,  may  require  its  modification.  But 
I  offer  it  as  a  hypothesis  fairly  consistent  with  the  facts  that  are 
known. 

The  probable  origin  of  the  Forks  and  Gorges  may  be  express- 
ed in  a  series  of  stages. 

First.  Originally  the  two  branches  of  Sevogle  did  not  cwne 
together  in  this  region  at  all,  but  flowed  independently  north- 
eastward as  indicated  in  the  earlier  note  on  the  Northumbrian 
Rivers  (Note  93). 

Second.  In  later  times,  under  the  influences  of  geol<^icaI 
causes,  a  newer  river  worked  back  northeasterly  from  the  North- 
west Mirimicfii  until  it  intersected  the  valleys,  first  of  the  South, 
then  of  the  North  Branch.  Thus  originated  the  main  Sevogle 
and  part  of  its  North  Branch,  and  it  was  this  river  which  occupied 
the  "  old  valley  "  of  the  map  (A  of  Diagram).  At  this  tune  the 
junction  with  it  of  the  South  Branch  lay  more  to  the  southward, 
outside  the  limit  of  the  accompanying  map,  where  the  South 
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Branch  has  yet  a  great  bend  to  the  eastward.  This  stage  is 
represented  in  the  accompanying  Diagram  i.  I  take  it  the  great 
rocky  bends  on  its  eastern  shore  were  formed  by  the  windings 
of  the  river  around  ancient  alluvial  points  extending  from  the 
western  shore,  precisely  as  all  of  our  rivers  in  this  r^ion  are 
cutting  their  concave  rocky  banks  to-day. 

Third.  The  glacial  period  arrived,  and  (me  of  its  effects  was 
tc  choke  with  drift  the  Sevogle  valley  below  the  original  Forks, 
and  as  well  the  old  valley  at  AA  of  the  map,  thus  forcing  the 
dammed  rivers  tb  find  new  channels,  and  the  Porks  to  lie  in  a 
new  position.  The  lowest  outlet  happened  to  lie  in  the  position 
of  the  present  Gorge  BB,  and  around  by  the  present  dry  valley  C, 
while  the  narrow  rock  mass  at  the  present  club  house  valley  (D), 
afforded  the  lowest  outlet  for  the  North  Branch,  thus  locating 


the  Forks  there.     Thus  was  established  the  condition  shown  in 
Diagram  2. 

Fourth.  There  ensued  a  change  in  the  glaciaH  continuity, 
whereby  both  the  old  valleys,  A  and  C,  became  choked,  leading 
the  South  Branch,  BB,  unaffected,  thereby  forcing  the  North  . 
Branch  and  the  combined  streams  to  find  new  channels,  which 
they  did,  of  course,  at  the  lowest  points,  which  happened  to  lie 
where  those  parts  of  the  two  rivers  are  now  running,  viz.,  at  E 
and  F.  Thus  was  established  the  present  arrangement,  repre- 
■ented  (for  comparison)  by  Diagram  3. 

Fifth.  After  these  conditions  had  remained  uniform  long 
enough  for  the  new  channels  to  be  cut  below  the  rock  bottoms 
of  the  old  channels  (as  they  can  readily  be  seen  now  to  be),  the 
dams  of  drift  were  washed  from  the  old  vailleys, — wholly  from 
the  old  cistern  valley  C,  almost  wholly  from  the  western  valley 
A,  and  in  large  part  from  the  club-house  valley  D.    I  presume 
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this  washing-out  took  place  by  action  of  the  great  rush  of  water 
during  the  final  rapid  melting  of  the  gtacial  ice^  after  which  the 
reduced  river  retired  into  its  lowest  channels. 

Thus  can  the  arrangement  of  the  Square  Forks  be  explained 
by  the  aid  of  a  single  assumption,  that  of  a  -fluctuattcKi  in  the 
glacia;!  continuity.  Such  a  fhictuation  might  consist  simply  of 
local  or  limited,  backward  or  forward,  movements  of  the  margin 
of  the  retreatii^  ice  sheet,  or  it  might  consist  in  a  distinct  inter- 
glacial  period  of  considerable  duration,  of  which  evidence  has 
been  found  in  Ontario,  in  New  England,*  and  other  parts  of  the 
worldjf  though  not  yet,  I  believe,  in  New  Brunswick.  There  is, 
however,  one  fact  about  these  valleys  which  seems  well-nigh 
conclusive  for  the  interglacial  explanation,  namely,  the  old  valleys 
A,  C,  D  must  have  remained  blocked  long  enough  to  permit  the" 
present  gorges  to  be  cut  frinn  their  tops  down  to  well  below  the 
levtfs  of  the  rock  floors  of  the  older  valleys,  else  on  removal  of 
the  choking  drift,  the  streams  would  have  resumed  their  courses 
through  the  old  valleys.  Such  a  cutting,  of  at  least  50  to  75  feet 
cf  solid  rock,  must  have  required  a  very  long  period  of  time,  far 
longer  than  could  be  furnished  by  an  interval  between  local 
fluctuations  of  the  margin  of  the  ice-sheet.  Moreover,  there  is 
other  evidence  with  a  bearing  upon  the  subject.  On  the  North 
Branch  of  Sevogle,  as  I  have  described  in  a  note  later  to  be 
printed,  within  three  miles  above  the  Square  Forks,  occur  two 
sets  of  very  fine  great  gorges,  which,  while  possessing  the 
characteristic  gacial-gorge  features  (including  vertical  walls), 
are  nevertheless  bottomed  almost  everywhere  by  drift  and  occu- 
pied by  a  flood-plained  stream  much  smaller  than  that  which  must 
have  formed  them.  Also  in  places  distinct  post-glacial  gorges, 
with  falls,  occur  within  the  older  large  gorges.  Here,  again, 
there  seems  to  me  no  way  of  explaining  these  double  gorges 
except  by  the  assumption  that  the  larger  were  formed  earlier, 
and  since  they  are  glacial,  but  neither  pre-glacial  nor  post-glacial, 
they  can  only  be  interglacial. 

I  am  of  opinion,  therefore, -that  the  Square  Forks  of  Sevogle 
with  the  associated  gorges  present  good  evidence  of  the  former 
existence  of  an  interglacial  period  in  Eastern  Canada. 
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io6. — Oh  the  PHYsiocitApaic  Charactbristics  of  the  Scvocle 
River. 

BMd  (In  abMnet)   TabTuair  8,  IBM;  n-writtm  Oet:b«r.  lAoe. 

The  Sevogle  is  our  most  perfect  wilderness  river,  by'  far  the 
lar^st  in  New  Brunswick  that  is  wholly  unsettled  from  source 
1o  mouth.  It  is  also  one  of  the  least  known  and  poorest  mapped, 
for  the  reason,  no  doubt,  that  all  its  branches  are  well-nigh  un- 
navigable,  because  of  their  roughness,  for  canoes,  while  none  of 
them  afford  through"  routes  of  travel  into  other  streams.  In 
July,  1905,  in  company  with  my  friend,  Professor  A.  H.  Pierce, 
I  descended  the  South  Branch  pn  foot  from  its  source  near  Kagoot 
■(Bald)  Mountain,  and  in  July,  1906,  with  the  same  devoted  com- 
panion, I  visited  Mullins  Stream  Lakes,  crossed  the  upper  courses 
oi  several  branches  along  McCHnton's  north  timber  line,  and 
descended  the  North  Branch  from  its  source.  The  results  of  our 
observations,  correlated  with  other  materials  I  have  been  able  to 
gether,  are  as  follows. 

First  we  consider  the  development  of  our  knowledge  of  the 
river.  It  first  appears,  without  name,  on  the  great  Franquelip- 
deMeulles  rriap  of  1686,  where  it  is  shown  heading  in  a  lake  near 
the  Lower  North  Branch,  probably  Mullins  Streiam  Lake.  It  then 
vanishes  not  to  re-appear  upon  maps  until  Bonnor's  of  1820,  where 
its  lower  part  is  sketched  and  named  Great  Sewogle.  On  Bailliie's 


•Th«  nam*  Bevogle  Is  Ulcmac  Indian.' rtin  In  lua  bT  tba  tnllana,  and  prs- 
Donnoad  by  them  very  mnch  aa  It  la  apelled.  but  with  a  aonnd  of  the  r  like  w  (making 
It  almoit  like  Bmagle-I  Thli  peoullarllf  la  renefctad  In  the  aarllMt  known  uiM  of 
the  name,  whicb  »metlmaa  haTs  one  torm,  aometima  ■doUmt.  (Siucle.  laOB,  I^nd 
Hamorlal ;  Sevagle,  do.  or  ISOS ;  Brtcoffle.  mapa  ot  1S20  and  lESZ  :  SrvofflB,  map 
ot  1SZ4  and  later).  The  lodlaa*  do  not  know  lla  meanint.  Little  Bevogle  ta 
called  by  them  Mool-mun-an-ittcH,  the  "  Uttla  Mool-Dan-aaa,"  irhloh  la  the 
Northweat  [anolhar  toTm  ot  Ibe  nama  BI-lnun-a-kun-jMch  slTen  by  Rand  In  bla 
Ulcmac  Reader).  Tbe  name*  Xncodii  (aald  locally  to  mean  lodlaa  Devil)  and 
r  tVmitrgmt]  (tald  to  ma«n  "white  root")  are  ladlan :  they  appear  lint  apoD  the 
Oeeloataal  Sarvey  map  ot  1883.  and  ware  siTan  to  BI1&  aa  ha  wrlui  ne,  by  a 
famous  bODter  aod  tulde.  Bill  Oray,  who  had  b>en  brought  v>  by  th?  Indiana. 
whom  he  ireatly  rarpaaaed  Id  aklll.  Bheephoiue  may  be  [Ddlao.  ( Ses-bo-o-ita,  a 
brook),  tboncb  It  la  locally  explained  by  a  atory  ot  a  hermit  who  apent  a  winter 
there  with  a  iheep  as  companion.  The  other  namei  on  the  BevoilB  ayatem  are 
ot>rloaBly  deacrfptlve.  and  hare  been  given  either  by  lumbermen  for  lome  physical 
facallarlty  or  paraon.  or  by  Hr.  Arthur  Prlugle,  tbe  principal  ri<d>  od  the  North 
Branch,  tor  varloua  visiting  aportanien.  A  dcacrlptlve  name  (t  atrtklDg 
approprlateneia  is  •■  The  Square  Forka." 


;vGoo»^lc 


53^  BOLLKtlX  or  TBS    HATDkAL   Bnn»T   SOCIBTV. 

map  of  1832  it  is  made  a  great  river  headii^  in  lakes  close  to  the 
Negoot  or  South  Tobique  Lakes.  But  its  accurate  mapping  had 
to  await  surveys,  and  these  were  made  in  1635  and  1836  by 
Deputy  Peters ;  they  did  not  follow  the  river  itself,  bat  located 
many  points  on  its  several  branches  by  the  intersections  of  a  net- 
work of  timber  lines  run  every  five  miles  across  the  lower  parts  of 
all  the  branches  in  those  years.  The  only  actual  survey  along  the 
stream  made  anywhere  above  the  Square  Forks  is  a  survey  of  the 
South  Branch  from  Qearwater  to  MuUins  Stream,  made  by 
Garden  in  1830.  These  fonn  the  sources'of  the  representation 
of  the  river  on  the  published  maps  of  Saunders,  1842,  and  Wilk- 
inson, 1859.  This  same  plan,  extended  by  sketches  of  some  of 
the  upper  courses  by  Ells  and  Adams,  of  the  Geological  Survey, 
was  the  basis  of  the  Geological  map  of  1882  and  of  Loggie's  map 
of  1885.  Recently  many  of  the  old  Peters  lines  have  been  re- 
traced, and  other  new  lines  run  by  Deputies  Hanson,  Fish  and 
McClinton.  Their  plans  in  the  Crown  Land  Office  add  much  to 
our  knowledge  of  the  headwaters,  and  have  been  used  in  the 
preparation  of  the  accompanying  map,  to  which  facts  have  also 
been  added  from  my  own  observations  and  from  sketches  supplied 
by  Mr.  Arthur  Pringle,  Mr.  George  Estey  and  Mr.  Carl  Bersing. 
Even  with  all  these  materials  the  map  is  still  far  from  accurate, 
especially  on  its  southwestern  sources,  which  are  scarcely  known 
even  to  lumbermen,  while,  except  for  the  surveyed  part  from 
Clearwater  to  Mullins  Stream,  it  is  simply  sketched,  ignoring  the 
windings,  between  the  timber  lines.  So  much  for  cartography. 
As  for  other  data  they  are  extremely  scanty.  I  can  find  no 
scientific  mention  of  any  part  of  the  river  prior  to  1S80,  in  which 
year  Dr.  Ells,  or  his  assistant,  now  Professor  Frank  Adams, 
ascended  the  South  Branch  to  the  Clearwater  and  visited  the 
headwaters  of  the  North  Branch  from  the  Nepisiguit,  with  results 
shown  upon  the  Geological  map  of  that  section,  and  briefly 
described  in  Ells's  report  for  1880,  Mr,  Chalmers  ascended  it  to 
the  Square  Forks  in  1886,  and  gives  some  account  of  this  place 
and  of  the  river  below  in  his  report  on  Surface  Geolc^y  for  1888. 
Professor  Bailey,  in  this  Bulletin  (XXII,  159),  mentions  a  cave 
at  Square  Forks.  Other  than  these,  and  the  preceding  note  of 
this  series,  I  can  find  no  reference  to  the  river  in  any  scientific 
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literature.  It  has,  however,  been  visited  somewhat,  especially 
at  Prii^Ie's  hunting  grounds  on  the  North  Branch  by  sportsmen 
who  have  written  of  their  experiences  there*  Recently  the  fall 
above  the  Square  Forks  on  the  North  Branch  has  been  given 
considerable  prominence  through  the  oft-published  photc^rafrfi 
of  leaping  salmon  taken  there  by  Mr,  D.  G,  Smith  in  1901,  and 
published  originally  in  "Forest  and  Stream"  for  February  15, 
1902.  The  river,  especially  about  the  Square  Forks  and  up  the 
North  Branch,  affords  excellent  salmon  fishing,  the  lessee  of 
which  has  a  very  comfortable  club  house  at  the  Square  Forks. 
Originally  there  was  some  settlement  on  the  lower  part  of  the 
river,  near  the  Northwest,  but  this  has  been  entirely  abandoned, 
so  that  now  the  club-house,  the  lumber  camps  and  the  hunting 
camps  of  Arthur  Pringle,  of  Carl  Bersing  and  of  John  Wambolt, 
with  their  portage  roads  and  trails,  all  shown  on  the  accompany- 
ing map,  are  the  only  human  works  within  the  basin. 

The  Sevogle  is  noteworthy  for  the  remarkable  spread  of  its 
great  branches,  which  radiate  fan-like  from  a  centre  at  the  Square 
Forks  to  fill. the  great  quadrangular  space  enclosed  between  the 
Little  Southwest  Miramichi,  the  Lower  North  Branch,  the  Soutli 
Branch  Nepisiguit,  and  the  Northwest  Miramichi.  For  practical 
purposes,  and  including  the  Little  Sevogle,  the  branches  may  be 
divided  for  description  into  several  groups,  as  follows : 

The  Little  Sevogle. 

This  stream  I  have  nowhere  seen.  But  I  have  been  told  by 
two  lumbermen  who  know  it,  that  it  is  a  quiet  stream,  with  con- 
siderable deadwater  upon  it,  and  elsewhere  shallow  and  smooth- 
flowing,  with  only  one  small  fall  near  its  mouth.     These  characters 


*  Tha  Brat  na  DsBhwooil,  who  vlalted  Kewadu  lAlu  ( >ppBr(ntlr )  IQ  1883, 
oomlng  Uiroucb  from  Nsplalsult,  and  out  bj  Ui«  NorthweEt ;  he  telts  of  hia  trip  In 
bla  cliannlDg  book  "  Cblploquorgaa "  (49.  52).  AccounU  of  huntlnK  trips  from 
Printla'a  campi  have  been  publlEbed  by  Rlatecfn  ("  Prowler  "j  In  PoreMt  aiHl 
Blnam,  Ju,  19,  ISBB,  *« :  hj  B,  A.  Slack  In  tbe  aame  for  Uar.  13,  1867.  200, 
{b«  visited  IndlSD  DstCI,  our  Kewmdu  Idke),  hj  Geo.  UcAleer  In  tbe  same  (or 
Not.,  IBOB,  66T,  by  W.  T.  Chestnut  in  AmeHcan  Field,  Not.  B,  1B04.  An  account 
Of  A  hUDUns  trip  to  Penbodj'  L«kc  br  O.  F.  Doinlnlck  la  In  Forett  and  Stream 
tor  rob.  1,  leOZ,  82,  and  a  narrative  ol  another  tt  Clearwater  Like,  br  P.  O. 
Hurls.  Is  In  Uie  aema  loumal  (or  Oct  ZO,  1B06,  612.  An  accoont  of  tha  lurreT 
el    HcCllDtan's  North  Llna,  t>7  J.  H.  Sweet,  la  In  the  JJnlvrrtity  ITonfhly  (Or  Nov., 
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would  accord  wholly  with  the  theory,  given  in  Note  93,  that  this 
valley  is  a  part  of  one  of  the  old  Northumbrian  system,  and  that 
through'  it  the  Little  Southwert  below  the  Lower  North  Branch 
continued  its  course  to  the  eastward. 


Mullins  Stream. 

This  stream  heads  in  Mullins  Stream  Lakes,  a  well-known 
hunting  r^on,  which  I  have  seen.  The  lake  is  open,  and  appar- 
ently moderately  deep,  with  low  bouldery  shores,  but  higher 
valley  wAlls  {especially  to  the  north),  and  a  gap  to  the  westward 
towards  Guagus  Lake,  The  lower  lake  is  similar,  and  below  that 
is  a  great  deadwater,  below  which  I  have  not  seen  the  stream.  I 
have  been  told,  however,  that  it  is  a  shallow  rocky  stream,  almost 
lacking  in  fish,  and  that  its  chief  feature  is  a  fall  of  several  feet 
situated  just  where  the  North  Branch  enters  it. 

Thus  all  the  data  I  have  about  this  stream  accord  fully  with 
the  physiographic  history  sketched  in  Note  93,  that  the  Guagus 
'■alley  swung  through  the  lakes  and  eastward  int©  the  South 
Branch  Sevogle,  while  its  main  stream  carried  the  waters  of  the 
Lower  North  Branch. 

The  Western  Branches. 

As  the  map  clearly  shows,  several  large  affluents  of  the  South 
Branch  rise  close  over  towards  the  basin  of  the  Lower  North 
Branch.  I  have  been  able  to  see  all  of  these,  and  the  lofty  inter- 
vening country,  along  McClinton's  north  line,  which  I  have  fol- 
lowed from  Guagus  Lake  to  near  the  Little  North  Branch.  I 
have  also  followed  the  west  line  to  near  the  source  of  Guagus 
Stream.  As  may  be  clearly  seen  from  the  summit  of  Kagoot  and 
elsewhere,  all  the  country  on  and  west  of  the  line  is  a  lofty 
plateau,  an  extension  of  the  great  central  plateau,  deeply  cut  by 
the  valleys  of  the  stream,  which  are  cutting  their  way  back  north- 
'  westerly  into  it 

The  first  Sevogle  water  on  the  line  north  from  Guagus  is 
Barracks  Brook  (the  stream  south  of  it  being  wrongly  shown  on 
McQinton's  plan  as  running  east) ;   it  is  here  a  quiet  stream  in 
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a  deep  but  not  narrow  valley,  1,307  feet  above  the  sea,*  with  a 
drift  bottom  much  wider  than  the  stream,  and  an  open  appearance 
to  the  westward.  The  comparative  ripeness  of  this  valley  sug- 
gests that  it  may  represent  a  part  of  the  ancient  Northumbrian 
system,  perhaps  having  a  former  connection  with  the  Branch. 
A  little  to  the  north  is  a  smalt  branch  of  this  stream,  and  beyond 
that  comes  a  clear  beautiful  mountain  torrent,  evidently  new. 
Then  beyond  the  west  line  lies  the  main  stream  of  the  South 
Branch  (1,143  feet  elevation).  This  is  a  swift  stream,  too  small 
to  keep  itself  clear  of  driftwood,  falling  over  ledges  in  a  narrow 
valley.  Evidently  it  is  a  new  stream  cutting  into  the  plateau,  and 
its  head  cannot  be  any  great  distance  to  the  northwest.  North 
01  this  comes  anodier  somewhat  larger,  but  otherwise  similar. 
Branch  (1,294  feet  above  the  sea).  Its  brownish  water  indicates 
the  presence  of  bogs  on  its  ui^r  course,  a  supposition  confirmed 
by  a  statement  given  me  by  Mr.  Estey,  I  think  it  very  probable 
that  this  stream  heads  to  the  northwest  close  over  to  waters  of  the 
South  Branch  Nepisiguit,  and  some  traces  of  such  a  valley  can 
be  seen  from  the  summit  of  Kagoot.  It  is  furthermore  possible 
that  this  valley  had  a  former  connection  with  the  South  Branch 
Nepisiguit,  and  that  the  valley  now  emptying  eastward  opposite 
Kagoot  may  be  the  original  head  of  the  Sevogle. 

The  Little  North,  v.Hth  the  main  South  Branchy 

We  consider  now  the  Little  North  Branch  which  we  descend- 
ed. It  rises  close  up  to  Kagoot,  or  Bald,  Mountain,  and  ^me 
of  ito  upper  courses  lie  in  an  open  country  with  extensive  open 
barrens.  At  the  crossing  of  Pringle's  trail  the  main  stream  is  a 
pretty  little  clear  brook  five  feet  wide  and  1,552  feet  above  the 
sea.  It  then  flows  southward  in  a  country  at  first  flat,  but  later 
becoming  cut  by  deepening  valleys,  and  receives  sundry  clear 
branches,  especially  from  the  eastward.  We  missed  its  immediate 
junction  with  the  dark-colored  North  Branch,  but  followed  it  from 
just  below  that  point  to  the  South  Branch.  It  seems  to  run,  as 
a  rule,  close  against  a  high  valley  wall  on  the  southwest,  but  with 
more -open  country  to  the  northeast.  It  acquires  considerable 
and  increasing  fall,  over  a  gravelly  and  later  bouldery  bottom. 


*  AU  elevations  meotton 
■nul«  u  deicrlbed  In  earllar 
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becoming  finally  very  roug^  in  a  narrowing  valley  down  to  its 
junction  with  the  South  Branch,  950  feet  above  the  sea.  At  the 
junction  the  South  Branch  is  much  the  larger  stream,  perhaps 
twice  as  large,  and  runs  in  a  distinct  valley  of  its  own  against  a 
plateau  wall  on  the  south.  Evidently  it  is  the  main  stream,  while 
the  North  Branch  enters  by  a  newer  valley,  the  upper  part  of 
which  may  originally  have  entered  the  Clearwater  valley  by  a 
route  su^ested  by  the  map. 

Below  the  junction'  the  enlarged  river  runs  in  a  somewhat 
deep  winding  valley,  with  occasional  ledges  on  one  side  or  the 
other,  and  a  bouldery  bed  of  much  drop.  Such  is  it  down  to  the 
Clearwater,  717  feet  above  the  sea.  This  stream  is  not  a  fourth 
the  size  of  the  main  river,  shoal,,warm  and  very  dear.  The  main, 
river  itself  has  now  become  surprisingly  large,  carrying  even  at 
lowest  summer  level  an  ample  amount  of  water  for  canoeing. 
But  throughout  the  length  of  Sevogle,  canoeing  would  he  next 
to  impossible  because  of  its  shallowness,  roughness  and  incessant 
fall. 

Below  the  Clearwater  the  Sevogle  continues  of  much  the  same 
character  as  above,  though  with  everything  upon  a  large  scale, 
except  the  height  of  the  valley  walls.  These  gradually  fall  off 
until  they  do  not  exceed  100  feet  in  height,  though  the  valley 
walls,  sometimes  forming  great  cliffs,  still  continue  steep,  form- 
ing a  sharp  edge  with  the  plateau.  The  valley  is  always  drift- 
bottomed,  and  clearly  all  pre-glacial  in  age.  Two  miles  below 
Qe^Tvater  occurs  a  great  bend  of  the  river  to  the  eastward,  a 
Send  which  represents  one  of  those  great  turns  so  characteristic 
of  all  the  old  Northumbrian  rivers,  as  I  have  earlier  shown 
(Note  93).  Then  it  keeps  the  same  general  character  down 
well-nigh  to  Sheephouse  Brook,  when  there  appears  on  the  north 
bank  a  grand  semicircle  line  of  great  cliffs,  at  the  end  of  which 
the  valley  suddenly  narrows  to  a  typical  short  post-glacial  gorge 
(the  Narrows),  with  extinct  fall,  I  could  not  determine  the 
position  of  the  pre-glacial  channel,  which  I  suspect  is  on  the 
north  bank  behind  the  line  of  cliffs.  Half  a  mile  below  the  Nar- 
rows comes  in  Big,  or  Sheephouse,  Brook,  a  very  long  stream  with 
apparently  a  post-glacial  mouth.  A  little  below  is  Little  Sheep- 
house Brook ;  three  miles  up  this  stream  is  said  to  occur  a  fine  fall 


;vGoo»^lc 


KATDRAL  HUTOST  UtO  PfllMOaUPIX   Of    HIV  MOIttWtOK.     M 

01  •ome  ftixty  feet  ia  height,  not  troly  vertical,  but  of  several 
leaps.  Below  these  atreams  the  country  openi  out  somcwltat,  and 
the  plateau  beeotiKS  lower,  Hioag^  the  rif«r  cotitintws  sit'ift, 
broken  and  shallow.  Mulhiu  Stream  enters  by  a  narrow  itony 
mouth,  and  very  probably  its  original  courie  was  farther  south, 
»  mapped  in  Note  93.  Finally,  passing  into  an  extensive  burnt 
Princes  Pine  cotmtry,  the  river,  ilever  relaxing  its  swift  stony 
character,  reaches  the  gorges  of  the  Square  Forks. 

We  note  now,  the  probable  origin  of  the  streams  belonging  to 
the  South  Branch.  Their  characters  and  directions  make  it  seem 
plain  that  they  are  long  pre-glacial,  and  in  their  lower  conrses 
parts  of  the  ancient  Northumbrian  system  of  valleys.  That  they 
are  smaller  and  look  less  ripe  than  the  old  parts  of  the  Lower 
North  Branch  and  North  Pole  is  due  probably  not  to  a  lesser  age, 
but  to  a  lesser  drainage  basin.  Like  other  rivers  of  that  system 
they  are  sttU  working  back  at  their  heads  into  the  central  plateau, 
and  they  have  no  doubt  undergone  many  subsequent  changes, 
whereby  some  branches  have  been  thrown  from  their  older  courses 
into  new  and  shorter  ones.  But  the  elucidation  of  these  q|iestions 
must  await  more  detailed  study. 

Thf  Clearwater  and  Sheephouse  Branches. 

Of  theee  I  know  nothing  more  than  is  stated  above  and  shown 
by  the  map. 

The  North  Branch. 

The  North  Branch  of  Sevogle  rises  on  the  easterly  slope  of 
the  Kagoot,  or  Bald,  Mountain  plateau,  very  near  to  a  principal 
source  of  the  South  Branch,  and  starts  eastward  through  an  open 
burnt  country.  This  open  country  is  part  of  a  curious  area 
stretching  northward  clear  througii  to  the  northwest,  and  includ- 
ing the  remarkable  broken  area  about  the  source  of  that  river, 
described  in  an  earlier  note  (Note  78).  In  this  area  the  original 
plateau  has  been  carved  down  to  a  kind  of  long  basin,  with  low 
ridges  separating  very  irregularly-running  valleys,  eastward  of 
whkrh  the  original  plateau  still  exists.  The  North  Brandi  is  at 
first  a  very  sluggish  dark-colored  stream  of  alternating  dead- 
waters  and  boulder  rips,  increasing  somewhat  in  sk>pe  and  carrvnt 
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as  it  enters  a  more  definite  valley  a  little  above  the  entrance  of 
the  stream  from  Kewadu  Lake.*  Below  that  it  runs  in  a  rather 
narrow  and  deepening  valley,  becoming  a  rocky  stream  of  much 
fall,  showing  many  cascades  over  ledges  and  even  some  approach 
to  small  gM-ges.  Receiving  some  small  streams  it  gradually  be- 
comes quieter  in  a  widening  valley,  and  receives  the  North  Fork 
in  a  very  pleasant  open  alder  and  intervale  basin. 

The  North  Fork  rises  in  a  group  of  attractive  little  wilderness 
game-haunted  lakes,  as  shown  upon  the  map.  The  stream,  mostly 
dark  and  qiiiet,  with  deadwater  reaches,  flows  eastward  with  a 
low  ridge  upon  its  southern  and  a  plateau  upon  its  northern  side, 
and  joins  the  much  larger  main  stream,  as  showti  upon  the  map. 
Below  the  junction  the  stream  swings  to  the  south  and  occupies 
a  valley  of  some  depth  and  maturity,  with  a  drift  floor  of  con- 
siderable width.  Downward  the  valley  becomes  deeper  and  the 
stream  swifter.  There  is  then  a  gap  in  my  knowledge  of  it 
(owing  to  our  following  a  portage  road) ;  I  saw  it  next  on  its 
easterly  bend,  and  there  the  valley  is  very  deep,  winding  and 
narrow,  while  the  stream  falls  much  over  frequent  ledges,  which 
culminate  in  the  fine  vertical  fall  of  some  eight  feet  just  above 
the  Little  North  Branch.  All  this  part  seems  newer  than  the 
parts  above,  indeed  almost  of  "  interglacial "  character,  and  I 
believe  the  valley  above  must  have  had  a  former  course  across 
in  an  easterly  direction  to  the  Northwest,  while  this  lower  part 
is  much  newer. 


•  The  cbaractera  or  tbe  lakes  I  h&ve  seen  are  as  tolliwa :  Snradii  (or  Blacka) 
Ilea  In  a  flat  vooded  couatry,  bas  big.  manta.  boulder  and  sand  ahirea.  with  a 
bouldery  achln  Island  on  tbq  west  elde  jDlaed  by  bog  vtth  the  abore.  OrlslnBllr 
(Terr  llkelr  prB-Blaclsllr)  It  uuat  have  emptied  aauthwacd  inatead  ot  nortb,  as 
now.  Ths  MaoBt-pond  la  a  sballow  miMBe-baunled  bosgy  deadwater.  Caoo«  la  a 
pleasing  laka,  wUh  rlalng  wooded  shorea  and  ktabbj  margtn,  wblle  Rlordas'a  It  a 
woods  lake  witb  stony  shores.  Neds  Idke  Is  a  very  attractive  llKlo  woods  lake 
vltb  faigh  aborts,  and  Allan  Pond  la  ot  similar  character,  but  pOMeaalns  a  nmark- 
able  margin  of  Orm  grassy  manh.  This  rame  feature,  which  I  have  nowhere  else 
seen  so  well  developed,  appears  In  Uuaquash  Lake,  while  Bis  Lake,  juat  above 
tbe  latter,  lying  bigh  up  on  the  plateau.  Is  a  very  pretty,  baaver -haunted  lake,  wltb 
floely  loreeted  rising  shores.  The  winding  grassy  Deadwater  on  the  North  Fork 
Is  almost  a  lake,  and  lies  against  a  high  ridge  on  t^e  north  ;  It  Is  a  c-ntre  tor 
Immense  numbers  of  moose,  Sad  Is,  I  think,  the  lake  called  Waublgiit  on  the 
Oeolaglcal  Survey  map,  AH  of  these  lakea  have  been  dammed  ot  old  by  baaver, 
and  they  formed  a  great  hunting  ground  for  thoee  animala.  Traces  of  an  old 
Indian  hunting  camp  and  a  trail,  supposed  to  have  been  made  by  Bill  Qray.  were 
found  4n  tha  vklnlty  of  Camp  Walte  by  Mr.  Prlngle  when  be  first  began  hunUng 
Id  that  country. 
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The  Little  North  Branch,  which  is  said  to  have  a  fine  broken 
fall  of  nearly  sixty  feet  in  height  three-quarters  of  a  mile  up  fro.n 
its  mouth,  is  a  large  dear  stream.  Below  it  the  valley  continues 
for  a  time  of  the  same  deep  rocky,  almost  "  interglacial "  char- 
acter, its  valleys  cut  some  300  or  400  feet  into  the  plateau.  But 
gradually  the  valley  opens  out,  the  country  begins  to  fall  off,  and 
the  whole  appearance  of  the  river  indicates  greater  maturity. 
The  river  bed,  with  its  clear  brown  water,  continues  everywhere 
ot  t^e  shoal,  rocky-obstructed,  much-falling  type  which  is  so 
characteristic  of  the  entire  Sevogle  system.  Near  the  foot  of  this 
southeasterly  stretch  come  some  cliffs,  and  then  the  river  plunges 
into  the  Big  Narrows,  an  irregular,  wild  post-glacial  gorge  with 
a  broken  fall  of  four  or  five  feet  near  its  upper  end.  A  little 
below  it  receives  Peabody  Lake  stream,  coming  from  Peabody 
I^ake,  a  famous  place  for  trout,  and  swings  to  the  eastward.  It 
tiien  becomes  less  winding,  more  open  with  a  lower  plateau,  with 
'  beaches  and  intervale  banks,  and  alt  the  signs  of  considerable 
maturity.  These  characters  become  more  marked  around  its 
northerly  turn;  and  then  to  the  eastward,  just  before  swinging 
south,  the  river  enters  a  fine  great  gorge,  or  series  of  gorges,  cut 
through  soft  rusty  slates  into  a  flat  plateau,  with  often  vertical 
walls  one  hundred  feet  in  height,  which  extends  for  three-quarters 
of  a  mile  or  more,  and  constitute  the  finest  I  have  seen  in  New 
Brunswick.  But,  aside  from  its  fine  scenery,  this  gorge  possesses 
another  feature  differentiating  it  from  any  others  known  to  me  in 
tlie  Province,  namely,  it  is  not  of  post-glacial  formation.  This 
is,  I  believe,  clearly  shown  by  the  fact  that  it  is  much  wider  than 
the  bed  of  the  present  stream,  which  runs  through  it  almost 
entirely  over  drift,  and  with  low  intervale  points  or  a  narrow 
fiood-plain  upon  one  side  or  the  other ;  while  in  addition  its  falls 
do  not  occur  at  its  head,  but  at  various  points,  and  especially  near 
its  foot  at  a  place  where  a  true  post-glacial  gorge  occurs  within 
the  older  and  greater  gorge.  That  they  are  of  glacial  origin  all 
their  characters  show,  and  since  they  are  not  post-glacial,  I  have 
no  question  that  they  are  of  truly  "  interglacial "  origin,  as  has 
already  been  noted  (Note  105),  Below  this  gorge  the  valley 
becomes  again  open  and  the  river  wide  and  shallow  for  a  mile 
01  two,  when  it  enters  yet  another  interglacial  gorge  with  a  fine 
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post-glacial  fall  of  tome  nine  feet  ii^  height  near  its  foot,  having 
great  salmon  pools  below  it.  Then  the  valley  is  again  open  for 
a  little,  but  very  soon  anMher  gorge  is  entered,  leading  to  the 
Square  Fortes.  Here  it  joins  the  much  larg«  South  Branch.  But 
this  locality  it  of  snch  special  interest  that  I  have  already  described 
it  in  a  separate  note  (No.  105). 

We  consider  now  the  origin  of  the  South  BratKh.  The  origin 
of  its  sources  is  complicated  by  their  presence  in  the  curious 
broken  country  east  of  Kagoot,  but  they  appear  to  be  old  rivers 
which  very  likely  had  an  early  course  eastward  into  the  North- 
west. The  southerly  courses  down  to  the  Lake  Branch  appear 
to  be  of  comparatively  new,  perhaps  "  inter^lacial,"  origin.  But 
below  Lake  Brook  the  valley  seems  older,  and  is  probably  one  of 
the  Northumbrian  series  which  formerly  swung  northeast  until 
captured  by  the  Big  Scvogle,  which  extended  back  farther  after 
capturing  the  South  Branch.     (Compare  Note  tos). 

Below  the  Square  Forks  the  river  flows  for  a  mite  and  a* 
quarter  in  an  extensive  gorge,  from  which  it  issues  to  become  a 
wide  valleyed,  intervaled  and  terraced,  swift-Sowing  stream,  such 
ai  is  characteristic  of  al)  our  rivers  in  the  Carboniferous  forma- 
tion. This  part  of  the  Sevogle,  if  I  read  the  collective  evidence 
aright,  is  newer  than  the  northeast^southwest  valleys  of  this 
region,  and  owed  its  formation  to  the  cause*  whidi  produced  the 
north  and  south  (Minaqua)  part  of  the  Northweat  near  by. 
(Note  93). 


;vGoo»^lc 


NOTE    ON    ARCH^OZOON. 

By  G.  *■■.  Matthbv.  LUD.  F.R.S.C. 

BmuI  Itti  Dm..  UOS. 
■  In  the  year  1891,  the  writer  of  the  following  note,  then  Presi- 
dent of  this   Society,  brought  before  it  certain  discoveries  re- 
lating to  organisms  of  li-.v  type  found  in  the  ancient  rocks  around 
St.  John. 

This  was  partly  in  the  presidential  address  of  that  year,  and 
partly  in  an  article  on  "Eozocm  and  other  low  oi^nisms  in 
Laurentian  rocks  at  St.  John."  *  t 

In  part  these  two  papers  relate  to  the  genus  Arclueozoon, 
examples  of  which  had  then  lately  been  brought  to  the  writer's 
attention.  As  this  organism  was  subsequently  found  in  other 
localities  than  that  from  which  it  was  originally  described,  and  as 
a  similar  organism  has  recently  been  fotuid  in  the  Pre-Cambriaji 
rocks  in  the  Rocky  Mountains  by  officers  of  the  U.  S.  Geol<^ical 
Survey,  and  has  been  figured  in  a  Bulletin  of  the  Geological 
Society  of  America  by  Hon.  C.  D.  Walcott,  Director  of  the  above- 
named  Survey,  the  present  seems  a  fitting  time  to  gather  up  the 
information  relative  to  Archaeozoon  and  present  it  before  this 
Society. 

In  the  presidential  report  above  cited,  Archasozoon  is  referred 
to  in  the  following  tenns :  * 

"  The  second  horizon  of  organic  forms  is  in  the  upper  lime- 
stones oJ  the  Upper   Series   (of  the  Laurentian  area  of  rocks 

iu  the  vidnity  of  St.  John).     The  organism  found  here 

is  one  of  the  calcareous  coral-like  structures,  somewhat  like  certain 
forms  found  in  the  basal  beds  of  the  Cambrian  (and  of  the  Ordovi- 
cian).  Its  structure  has  not  yet  been  studied,  but  en  masse  it  con- 
sists of  elongated  cylindrical  objects,  which  are  from  cme  inch  to 

•  Nat.  Hilt.  Bob.  at  K.  B.,  Bnll.  IX,  p.  SZ,  par.  3. 
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three  inches  across,  and  several  inches  in  length  (described  further 
on  as  Archaeosoon  Acadiense).  The  object  consists  of  a  cumu- 
lative growth  of  conical  partitions,  layer  upon  layer,  building  up 
a  cylindrioal  body  that  in  cross-section  looks  not  unlike  a  part 
ot  a  tree-trunk,  and  which  bears  a  general  resemblance  to 
Stromatopora  rugosa.  Hall.  The  upper  limestone,  at  the  base 
of  which  this  organism  is  found,  has  suffered  greatly  from 
denudation,  as  we  find  areas  of  the  '  Upper  Series '  which  do 
not  appear  to  have  the  upper  limestones.  Good  examples  of  the 
fossil  are  known  only  from  one  locality." 

The  part  of  the  article  on  "  Eozoon  and  other  low  organisms 
at  St.  John,"  referring  to  Arch3K>zoon,  is  as  follows : 

"  Some  months  since  the  attention  of  the  writer  of  this  .com- 
munication was  called  by  Mr.  Wm.  Murdoch,  C.  E.,  of  St.  John, 
to  the  appearance  of  some  fragments  of  crystalline  limestone 
|which  were  thought  to  be  pieces  of  petrified  wood.  The  frag- 
ments had  been  broken  from  ledges  at  a  locality  ('  Green  Head ') 
in  the  Upper  Series  of  the  Laurentian  area  (of  rocks)  near  St. 
John,  N.  B. 

"  These  fragments  had  apparently  a  concretionary  structure, 
but  differed  from  any  concretionary  limestone  the  writer  had 
seen  before.  The  pieces  exhibited  were  not  sufficient  to  show 
the  nature  or  origin  of  these  apparent  concretions,  and  an  early 
opportunity  was  embraced  of  visiting  the  locality  and  making 
observations  on  the  spot.  This  visit  resulted  in  the  discovery  of 
an  iextensive  reef  of  limestone,  in  which  immense  numbers  of 
these  peculiar  fossils  are  preserved  in  a  remarkably  perfect  con- 
dition. 

"  The  reef  began  its  growth  on  a  bottom  of  fine  sand,  now 
converted  into  a  quartzite  rock,  which  forms  an  important  part 
(member)  of  the  '  Upper  Series.'  There  (at  the  bottom  of  the 
reef)  the  object  consists  of  a  multitude  of  small,  short,  closely  set 
columns,  which  grew  tier  upon  tier,  with  at  first  more  or  less 
sand  between  the  tiers. 

"  It  may  be  observed,  also,  that  these  crowded  clusters  of 
columns  were  often  cut  off  over  considerable  areas  by  thin 
horizonta*  layers  of  (amorphous)  mineral  matter,  perhaps  indi- 
cative of  the  incursion  of  (fine)  sand  or  other  sediment,  but  the 
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growth  was  almost  immediately  renewed  by  a  new  set  of  columns, 
occupying  the  fresh  sttrface  of  mud  that  covered  the  old  ones. 

"  In  the  upper  part  of  the  reef  in  which  the  columns  flourished 
and  grew  luxuriently,  it  is  very  interesting  to  observe  the  appar- 
ent effort  put  forward  by  some  of  these  columns  to  overtop  their 
fellows.  Those  that  grew  most  vigorously  would  spread  and 
crowd  the  adjoining  ones,  so  that  they  were  compelled  to  elevate 
the  centres  of  their  calcareous  layers.  Thus  in  these  crowded 
columns  the  layers  became  almost  (inversely)  funnel-shaped, 
while*  in  the  broad  ones,  that  had  plenty  of  room  to  grow,  they 
flattened  out  to  an  (inverted)  saucer  shape,  or  in  some  cases  are 
almost  entirely  flat  It  is  these  funnel-shaped  layers  which,  when 
tliey  are  cut  across,  have  the  appearance  of  the  ends  of  sticks  of 
wood.  They  have  thus  given  to  unpractised  observers  the  im- 
pression that  the  rock  consisted  of  crowded  masses  of  wood 
turned  to  stone. 

"  Sometimes  one  of  these  columns  was  quite  crowded  out  of 
existence  by  its  more  vigorous  neighbors.  In  other  instances  we 
appear  to  have  cases  where  the  columns  bifurcated,  and  formed 
two  columns  to  occupy  a  space  otherwise  vacant  on  the  sea  bottom. 
Another  feature  of  these  columns,  which  helped  to  carry  out  the 
deception  that  led  those  who  first  saw  the  rock  to  suppose  that 
each  column  was  a  stick  of  wood,  was  that  the  silicious*  (dolo- 
mitic)  layers  are  thinner,  and  sometimes  fail  altogether  at  the 
centre  of  the  column.  As  the  spaces  between  the  calcareous 
layers  are  filled  with  mineral  matter  of  a  darker  hue  than  the 
calcareous  substance,  (and  the  centre  of  the  columns  is  also  of  a 
dark  color),  the  columns  appear  to  have  a  dark  centre, 
like  the  pith  of  a  tree ;  hence  they  were  thought  to  be  the  trunks 
of  '  hardwood '  or  exc^enous  trees. 

"  This  reef  of  calcareous  columns  was  about  one  hundred 
and  fifty  feet  deep,  but  its  lateral  extent  is  not  known,  as  it  is  cut 
off  on  one  side  by  a  fault,  and  on  the  other  passes  beneath  the 
waters  of  the  St,  John  river. 

"A  peculiarity  of  these  calcareous  columns  is  that  they  are 
usually  surrounded  by  a  casing  of  more  magnesian  substance; 
thus  a  space  of  a  quarter  of  an  inch  or  more  may  separate  two 


*  Pmf.  F.  D.  Adama.  wbo  hu  (uunlncd  tl 
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of  these  columns,  this  space  being  (partly)  filled  with  an  irregular 
and  broken  calcareous  or  calcareo-magnesian  deposit. 

"  The  microscopic  character  of  these  columns  and  the  layers 
has  not  been  studied,  but  to  the  naked  eye  the  more  dotomitic 
layers,  when  well  preserved,  are  distinctly  beaded,  as  if  they  were 
fiUcd  up  chambers  of  an  organism  in  which  the  chambers  were 
imperfectly  separated  from  each  other. 

"  A  peculiarity  of  this  object  is  that  of  the  sudden  cessation 
cf  growth,  either  of  a  part,  or  of  the  whole,  of  an  individual 
column.  In  a  case  of  this  kind  the  space  thus  left  vacant  is 
occupied  by  the  extension  over  it  of  the  layers  of  a  neighboring 
column,  or  by  the  growth  of  one  or  more  new  individufds  on  the 
senile  surface. 

"  These  new  columns  have  in  all  cases  a  dome-sh^ied  or  hemi- 
spherical form,  which  they  retain  until  they  are  as  large,  or  lai^r, 
than  a  finger-end,  after  which  the  layers  begin  to  flatten. 

"  There  is  a  fossil  described  by  Professor  James  Hail  (Crypto- 
sooH  proHferum)  occurring  in  the  Cal£iferous  rocks  at  Green- 
field, N.  Y.,  which  at  first  glance  strikingly  resembles  the  Acadian 
fossil  above  described,"  but  it  differs  in  the  mode  of  growth,  as 
it  consists  of  rosettes  of  various  sizes,  consisting  of  concave 
laminx  (while  those  of  Archaeozoon  Acadiense  are  convex)." 

This  is  all  that  was  published  about  this  peculiar  fossil  at  the 
time  it  was  first  investigated.  But  two  years  afterward  Dr.  W. 
D.  Matthew,  then  a  fellow  of  Columbia  College,  New  York, 
undertook  an  examination  of  the  "  Crystal, ine  rocks  near  St. 
John,"  and  in  the  course  of  his  investigations  met  with  this  fossil 
in  the  limestones  of  the  "  Upper  Series  "  in  the  peninsula  north 
of  the  city  of  St.  John,  on  the  shore  of  the  "  Narrows  "  of  the 
St.  John  river.f  The  locahty  is  in  the  same  basin  of  limestones 
as  that  containing  the  typical  forms  from  Green  Head. 

In  1894  another  locality  for  this  fossil  was  discovered  by  Mr. 
Geoffrey  Stead  on  Douglas  avenue,  on  the  ridge  between  the 
harbor  of  St.  John  and  the  river  St.  John  above  the  "Falls."  The 
fossil  here  is  not  quite  at  the  base  of  the  limestone,  but  is  not  far 
from  if,  and  the  individuals  are  smaller  than  many  of  those  seen 
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at  Green  Head.  This  locality  is  in  a  more  southerly  basin  of  the 
limestones  of  the  "  Upper  Series  "  than  that  of  the  Green  Head 
locality,  and  the  locality  where  it  was  observed  by  Dr.  W.  D. 
Matthew. 

The  latest  occurrence  of  the  fossil  noted  was  at  Black  River, 
on  the  coast  of  the  Bay  of  Fundy,  eastward  of  St.  John,  and 
quite  detached  from  any  known  area  of  Laurentian  rocks.  It 
occurs  at  the  side  of  the  road  leading  from  Black  River  to 
Loch  Lomond  as  small  boulders  in  a  conglomerate  at  the  base  of 
the  red  Devonian  rocks  of  the  latter  place.  Extending  from  the 
point  where  this  occurrence  was  observed,  for  several  miles  to  the 
westward,  is  a  ridge  of  gray  grits,  which  may  be  a  coarser  form 
ot  the  quartzites  of  the  "Upper  Series"  of  the  Laurentian  area 
seen  around  St.  John.  If  this  ridge  is  of  the  "  Upper  Series," 
the  position  of  the  Archaeozoonal  limestone  would  be  altxig  its 
southern  face,  against  which  the  Devonian  rocks  now  rest,  and 
which  may  therefore  be  supposed  to  cover  the  Laurentian  lime- 
stones if  present  at  this  place. 

The  resembling  fossils  found  by  Mr.  Bailey  Wilis,  of  the 
U,  S.  Geological  Survey,  in  northwestern  Montana,  have  been 
observed  in  a  limestone  of  Pi<;-Cambrian  age,  called  the  Siyeh 
limestone,  and  have  been  named  Crypiozoon  frequens.  The 
excellent  half-tone  reproductions  of  this  fossil  show  how  close 
they  are  in  general  structure  to  Archaeozoon  Acadiense,  especi- 
ally in  their  convex  growth  and  in  the  spaces  between  the 
columns.  The  microscopic  structure  of  Cryptosoon  frequens  is 
not  described  in  the  paper  I  have  cited,  and  there  is  no  further 
means  of  comparison  with  the  Acadian  (Canadian)  fossil;  but 
that  Pre-Cambrian  limestones  in  the  Rocky  Mountain  region, 
clearly  shown  to  be  such  by  their  relation  to  a  well-defined 
Cambrian  terrane,  should  contain  organic  structures  so  tike  the 
Archaeozoon,  is  an  important  and  suggestive  addition  to  our 
knowledge  of  the  earliest  forms  of  life. 

■  Bull.  OmI.  Boc.  of  Amerlo.  Vol.  IT,  pp.  t.  8,  S,  10.  11,  19.  pi.  IB. 

Stones  if  presnt  at  ethis  place. 
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EXPLANATION    OF    PLATE 


Flc.  I.— Geological  sketchnup  of  the  vicinity  of  St.  John,  N.  B.. 
(from  the  map  of  the  geological  survey)  showing  where  Archseozoon 
hai  been  fonnd. 

Areas  occupied  by  Pre-Cambrian  schists  and  intrusives.  (Mailced  by 
small  crosses). 

Pre-Cambrian  limestones,  the  large  area  is  not  continuous  as  represent- 
ed.    (Marked  by  dots). 

Cambrian  (and  Lower  Ordovician).     (Marked  by  vertical  lines). 

Little  River  plant-bearing  terrane.     (Marked  by  horizontal  lines). 

Overlying  red  conglomerate  and  shales.    (Marked  by  circles). 

Localities  where  Archieozoon  has  been  found.  (Marked  by  larsc 
crosses. 

N.  B.— the  locality  at  Black  River  is  outside  of  the  limit*  of  this  map 
(ttttheS.  E). 

Fig.  3. — (The  original  figure  of  this  form  published  in  Bulletin  IX, 
i8So).  It  is  a  vertical  section  of  Archzozoon  Acadiense,  one-half  diaro. 
It  shows  well  the  ailemating  convex  layers  of  a  single  column.  From 
the  Upper  Series  of  the  Laurentian  area  at  Green  Head,  St.  John  Co., 
N.  B. 

Fig.  3, — Horizontal  section  of  this  specie^,  one-seventh  diam.  It  shows 
the  spaces  between  the  columns  filled  with  a  magnesian  deposit.  After 
the  hardening  of  the  limestone  mass  it  suffered  somewhat  from  lateral 
squeezing  and  from  faulting,  and  the  columns  were  somewhat  broken  up. 

N.  B. — The  parallel  striation  on  the  surface  of,  the  rock  is  due  to  the 
saw.    From  Green  Head.  St.  John  Co..  N.  B. 

Fig.  4. — Vertical  section  of  a  group  of  weathered  columns  of 
Archxozoon  Acadiense  one-sixth  diam.  This  shows  the  origination  of 
a  colony  of  Archxozoon  on  horizontal  layers  of  calcareous  mud;  at  first 
the  growth  was  irregular  and  sporadic:  then  gradually  developing  distinct 
vertical  columns,  the  margins  of  the  columns  are  indicated  by  a  pale  grey 
coloring;  in  the  upper,  more  weathered  portion  of  the  block,  the  convex 
layers  of  the  fossil  ape  more  distinctly  visible.  From  limestone  of  the 
southern  basin  of  the  Upper  Series  at  Douglas  Avenue.  St.  John,  N.  B. 
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SEPTEMBER  AMONG  THE  GAME  BIRDS  OF  MISCOU 
ISLAND.* 

By  J.  Okni  Gjotax.  M.  D. 
It  has  been  my  fortune  to  have  spent  every  month  of 
September  during  the  last  twenty-ei^t  years  on  the  Island  of 
Miscou  in  camp  on  "the  moss"  of  the  eastern  end  of  the  island. 
I  have  always  arrived  on  the  island  about  August  26th,  and  have 
left  about  September  27th,  and  whatever  value  the  following 
observations  have  is  due  to  their  being  confined  to  this  season 
extending  over  many  years.  The  accompanying  is  a  full  list  of 
the  game  birds  observed : 

Tringa  canutus.    Knot    Red-breasted  Sandpiper.    Gray-back. 
"       maculata.    Pectoral  Sandpiper.    Grass  Bird. 
•■     fuscicullas.    White-rumped  Sandpiper. 
"      mtnutilla.    Least  Sandpiper. 
Ereunetes  pusilliM.     Setnipalmated  Sandpiper. 
Calidris  arenaria.    Sanderling. 

Limoaa  haemastica.    Hudsonian  Godwit    Ringtailed  Martin. 
Totanus  melanoleucus:    Winter  Yellow-leg3. 

"       flavipes.    Sununer  Yellow-legs. 
Numenius  longirostris.    Long-billed  Curlew.    Sickle-bilL 
"         Hudsonkus.     Jade  Curlew. 
"         borealis.    Eskimo  Curlew.    Dough-bird. 
Charadrius  squatarola.    Beatle-head.     Black-breast. 

*  Dr.  Green  is  a  resident  of  Boston,  a  retired  professor  of  the  Harvard 
Medical  School.  Hia  many  long  visits  to  Miscou  were  in.  part  for  sport, 
but  chiefly  for  the  free  wild  outdoor  life  that  island  permits.  This  paper 
wag  prepared  in  igo5  so  that  his  twenty-eight  years  of  knowledge  of  the 
island  extend  back  to  1877.  The  various  localities  of  which  he  speaks 
may  be  found  marked  upon  the  physiographic  map  of  Miscou  Island  in 
die  preceding  Bulletin  at  page  450.  "The  moss"  is  the  same  as  the  "moors 
(barrens ")  of  that  map,  which  shows  the  two  Malbaies  and  Big  Lake, 
while  Uttle  Shippegan  Harbor  is  tbe  same  as  Miscou  Harbor.  Dr.  Green's 
camp  at  Miscou  was  on  the  eastern  aide  of  the  Utde  stream  shown  by 
the  map  as  emptying  a  tiny  lake  into  the  northern  end  of  Malbaie  South. 
Dr.  Green  has  purchased  a  farm  at  Tweedside,  near  the  Northwest 
Oromocto  Lake,  where  he  intends  to  spend  his  summers  in  future. — 
Enrm  Bitlletin. 
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Cbaradriui  dominicus.    Golden  Plover. 
Aegialitis  semipatmata.    Ring-ncclc 
Arenaria  interprts.    Turn-stone. 
Gallinago  delicata.     Wilson's  Snipe. 
Merganser  serrator.    Sheldrake. 
Anas  boschas.    Mallard. 

"      obscura.    Dusky  Duck. 

"      Carolincnsis.    Green-winged  Teal. 

"      discors.     Blue-winged  Teal. 
Dafila  acuta.      Pintail. 

Glaucionetta  clangula  Americana.     Whistler.     American  Golden-eye. 
Branta  Gmadensis.    Canada  Goose. 
"       be  mod  a.     Brant. 

The  red-breasted  sandpiper  arrives  about  the  first  of  Septem- 
ber and  is  found  in  considerable  numbers  till  about  the  20th  of 
the  month.  Specimens  in  the  summer  plumage  with  the  rufous 
brown  abdomen  are  rare;  certainly  nineteen-twentieth s  are  in  full 
ashy-gray  winter  coat. 

Grass  birds  breed  on  the  island  and  the  small  young  birds  are 
always  found  on  the  salt-marshes.  The  northern  flight  of  mature 
birds  rarely  arrives  before  the  15th  of  September  and  often  not 
till  the  25th  or  later  even,  and  the  numbers  vary  very  much  in 
different  years.  They  remain  usually  but  a  short  time,  but  in  some 
years  the  salt  marshes  are  fairly  alive  with  them  during  their 
short  stay. 

The  white-rumped  sandpiper  and  the  least  sandpiper  are  the 
most  abundant  of  any  of  the  shore  birds.  They  are  present  in 
large  flocks  in  August  and  continue  so  till  about  the  20th  of 
September.  Sanderlings  are  never  seen  in  large  numbers ;  they 
are  generally  late  in  arriving,  about  September  loth  to  September 
iSth. 

The  ring-tailed  marlin  years  ago  was  not  uncommon  although 
never  seen  in  large  flocks.  In  the  eighties,  a  few  specimens  were 
shot  every  year,  but  in  the  last  fifteen  years  I  do  not  think  I  have 
seen  more  than  one  or  two,  and  certainly  none  for  the  last  ten 
years.  It  was  formerly  their  habit  to  fly  from  the  seashore  to  the 
muddy  banks  of  the  freshwater  ponds  at  dusk,  where  they 
apparently  passed  the  night  Yellow-legs  are  fairly  abundant 
although  never  in  very  large  flocks;  they  remain  through 
September. 
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The  large  sickle-billed  curlew  has  apparently  disappeared.  In 
1878,  I  saw  two  specimens,  one  on  Peters  River  near  Bathurst, 
and  one  on  Miscou  Island,  but  since  then  none,  nor  can  I  get  any 
authentic  record  of  one. 

Jack  curlews  are  the  only  birds  of  which  I  c^n  say  their 
numbers  have  not  vastly  diminished  during  my  twenty-eight 
years  of  residence.  Never  in  large  flocks  but  in  collections  of 
two,  four  or  even  ten,  they  are  scattered  over  "the  moss"  from 
August  to  September  15th  or  2oth,  but  the  majority  do  not  arrive 
till  September,  and  their  stay  on  the  island  is  wholly  dependent 
on  the  quantity  of  blueberries.  With  an  abundant  berry  crop  they 
remain  till  driven  off  by  the  nMtherly  and  easterly  September 
gales ;  with  a  small  crop  they  simply  explore  the  island  and  pass 
on.  On  arrival  they  are  always  in  very  poor  condition,  but  a  few 
days  with  the  blueberries  puts  them  in  the  best  of  condition. 

The  mention  of  the  eskimo  curlew  or  dough  bird  must  bring 
a  pai^  of  regret  to  all  naturalists,  sportsmen  and  epicures,  for 
it  is  apparently  rapidly  disappearing.  When  I  first  knew  the  island 
they  were  present  in  flocks  of  twenty  to  fifty  or  seventy-five  all 
over  "the  moss,"  arriving  often  before  the  middle  of  August  and 
rematntng  till  about  September  15th,  always  arriving  earlier  and 
leaving  earlier  than  the  jack  curlew,  and  usually  flying  in  com- 
pany of  the  golden  plover.  Up  to  1890  they  continued  fairly 
abundant;  since  that  year  they  have  steadily  and  rapidly 
diminished  in  numbers,  and  for  the  last  eight  years  have  been  rare. 
Several  seastms  of  late  none  have  been  seen,  and  in  the  test  five 
years  I  do  not  think  I  have  seen  as  many  flocks.  Usually  of  late 
a  few  isolated  specimens,  mingled  with  the  shore  birds  and  not 
among  the  blueberries,  has  been  my  record. 

What  has  been  said  of  the  dough  birds  will  apply  almost  word 
for  word  to  the  golden  plover,  except  that  the  numbers  of  the 
latter  were  noticed  to  be  rapidly  diminishing  for  several  years 
before  the  loss  of  the  dough  birds  was  observed.  The  majority 
of  the  birds  were  already  in  their  winter  plumage  on  arriving, 
the  black  throat  and  breast  being  seen  only  excepticmally. 

Beatle-heads  have  never  been  numerous  or  in  large  flocks; 
ttsually  isolated  individuals  are  scattered  over  the  sandy  edges  of 
the  salt  marshes,  and  occasionally  flocks  of  six  to  ten  are  seen. 
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Their  plaintive  cry  is  heard  throughout  the  season,  and  they 
remain  longer  than  any  of  the  shore  birds,  often  being  found  in 
OMisiderablc  numbers,  I  am  told,  till  October  15th.  In  their 
plumage  they  are  generally  in  a  transition  stage  from  the  summer 
to  the  winter  coat,  specimens  with  the  black  breast  and  belly 
being  quite  commrai,  although  not  in  the  majority. 

Wilson's  snipe  is  a  rare  visitor.  Nearly  every  year  one  or  two 
are  seen  on  the  freshwater  brooks,  but  the  country  is  not  adapted 
to  their  habits,  and  no  conclusions  can  be  drawn  from  their 
absence. 

Of  the  ducks,  by  far  the  most  common,  as  would  be  expected, 
are  the  dusky  and  marsh  ducks.  The  country  with  its  numerous 
small  ponds  and  dense  thickets  of  bushes  is  particularly  adapted 
to  their  breeding  habits ;  and  twenty-five  years  ago  when  "  the 
moss"  was  practically  undisturbed  by  visitors  during  the  summer, 
they  bred  in  large  numbers,  and  on  my  arrival  I  always  found 
•  many  broods  of  half-grown  birds  in  the  ponds,  which  became 
able  to  fly  only  in  September.  Now  "the  moss"  is  much  more 
frequented  in  the  summer  than  formerly,  and  the  number  of 
breeding  birds  is  much  less.  Large  numbers  of  migratory  birds, 
however,  make  the  island  a  stopping  place,  arriving  in  large 
numbers  fr<Mn  the  lOth  to  the  25th  of  September,  By  the  7th  of 
October,  I  am  told,  they  have  usually  all  left.  Most  of  them  have 
the  olive-green  leg  and  foot,  and  the  majority  are  birds  of  that 
season,  i.  e.  young,  but  the  large  variety  with  the  orange-red  leg 
and  foot,  the  so-called  Hudson  Bay  duck,  is  not  unccvmnon  late 
in  September,  and  I  have  never  been  able  to  see  any  difference  in 
their  habitat.  The  two  varieties  fly  together.  Breeding  in  con- 
finement has,  I  believe,  proved  that  the  orange-red  variety  is  only 
an  older  bird.  They  feed  almost  entirely  on  the  seeds  of  the  eel- 
grass  (Zostera  marina). 

Some  five  years  ago  I  obtained  an  adult  drake  mallard  that 
was  flying  with  a  small  flock  of  dusky  ducks.  It  is  the  only 
specimen  I  have  ever  seen  on  the  island,  and  as  it  was  wholly 
unknown  to  the  local  gunner,  it  must  be  a  very  rare  visitant. 

The  blue-and-green-winged  teal  vary  very  much  in  numbers 
in  different  yeara,  but  on  the  whole  ere  much  less  numerous  than 
in  the  seventies.    I  have  rarely  found  them  oa  the  island  on  my 
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arrival,  but  they  arrive  during  the  first  two  weeks  in  September, 
the  blue-winged  always  beii^  much  more  numerous  than  the 
green-winged.  It  is  a  curious  fact  tlut  I  have  never  seen  a 
specimen  either  of  the  teats,  pintails  or  whistiers,  which  showed 
the  head-plumage  characteristic  of  the  adult  male.  That  there 
should  not  have  been  an  adult  male  in  all  these  years  is  most 
unlikely,  and  the  explanation  must  be,  I  think,  that  the  birds  had 
not  fully  recovered  their  full  plumage  after  moulting.  We  have 
yet  much  to  learn  of  the  changes  in  the  plumage  of  birds. 

Pintails  rarelynnake  their  appearance  before  the  15th  of  Sep- 
tember, arriving  with  or  a  little  after  the  northern  dusky  ducks, 
and  flying  sometimes  in  flocks  by  themselves,  but  often  mingled 
with  the  dusky  ducks.  By  the  end  of  September  or  early  in 
October,  they  have  disappeared.  I  have  never  known  them  to 
breed  on  the  island,  and  have  never  seen  one  in  August. 

Whistlers  are  the  latest  of  all  the  ducks  to  arrive,  usually 
about  the  20th  of  September,  and  they  occasionally  appear  in 
large  flocks.  I  have  never  known  them  to  breed  on  the  island, 
but  formerly,  I  am  told,  they  did  so,  and  the  resident  gunners 
are  familiar  with  the  fact  that  they  nest  in  trees  and  call  them 
"wood-ducks." 

The  st<M7  of  the  geese  on  Mtscou,  as  I  have  received  it  frum 
Mr.  Charles  Wilson,  one  of  the  oldest  residents,  is  rather  interest- 
ing. Eighty  Or  more  years  ago,  geese  bred  upon  "the  moss"  in 
large  numbers,  and  it  was  the  custom  of  the  Micmac  Indians  to 
visit  the  island  during  the  moulting  season  and  destroy  large 
numbers  of  them  with  clubs  when  they  were  unable  to  fiy. 
After  one  such  raid,  more  determined  than  usual,  the  geese  as  a 
body  abandoned  the  island  for  a  breeding  ground,  and  since  then 
only  an  odd  pair  have  now  and  then  raised  a  "clutch"  here. 
I  have  seen  a  few  such  clutches,  and  some  ten  years  ago  found 
several  of  the  broken  ^gs  in  the  northwest  comer  of  "the  moss" 
The  arrival  of  the  geese  from  the  north  is  very  uncertain.  I  have 
found  as  many  as  one  hundred  and  fifty  on  the  island  in  August, 
and  in  other  years  not  a  goose  is  seen  before  September  lOth, 
from  which  date  they  are  continually  seen  making  the  island  from 
the  sea  and  gather  in  constantly  increasing  numbers  to  remain 
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till  frozen  out.  The  main  body  of  their  flight  is,  I  think,  decidedly 
later  than  it  used  to  be,  but  the  time  varies  in  different  years,  and 
the  numbers  are  sadly  diminished  from  what  they  were  in  the 
seventies.  The  clutches  of  young  geese  are  particularly  fond  of 
"  the  moss,"  and  after  their  arrival  often  entice  the  whole  body 
jf  birds  to  same  distant  spot  on  "the  moss,"where  they  remain  for 
hours.  Years  ago  the  daily  flight  of  the  geese  when  undisturbed 
was  very  regular.  They  fed  in  the  two  Malbaies  on  the  roots  of 
the  eel-grass  through  the  night  till  the  tide  was  about  half-flood, 
when  they  would  fly  to  the  Big  Lake  to  drink,  -and  irom  thence  to 
Little  Shippegan  Harbor  where  the  day  was  spent,  to  return  to 
the  Big  Lake  again  at  about  half-flood  tide,  and  thence  again  to 
the  Malbaies.  Of  late  years  the  tides  seem  to  have  much  less  in- 
fluence, and  the  evening  flight  is  postponed  till  dusk  or  even 
later.  When  the  birds  are  numerous,  the  shores  of  the  Malbaies 
are  lined  with  floating  eei-grass,  every  root  of  which  has  been 
nipped  off. 

Brant  are  such  a  late  arrival  that  they  hardly  come  into  the 
season  I  speak  of.  An  occasional  flock  comes  in  from  the  north 
in  September,  and  the  earliest  date  at  which  I  have  seen  them  is 
September  i8th.    In  late  October  they  are  abundant. 

All  varieties  of  birds  are  much  less  numerous  then  formerly, 
while  some  have  almost  abandoned  the  ground.  Changes  in  the 
local  surroundings  will  account  for  part  of  this  loss.  "The  moss" 
is  much  more  disturbed  by  travellers,  the  number  of  gunners  has 
increased  many  fold,  and  the  gunning  is  indiscriminate  and 
injudicious ;  extensive  flres  and  the  resulting  blueberries  are  much 
less  common  than  formerly.  AH  of  these  factors  are,  I  think,  of 
importance,  but  in  addition  I  am  confident  there  has  been  a 
change  in  the  course  of  the  flight  of  some  varieties.  This  is 
especially  true  of  ihe  golden  plover,  for  I  hear  of  large  flights  of 
these  on  Prince  Edward  Island  when  there  have  been  none  on 
Miscou,  where  twenty-five  years  ago  we  should  have  bad  the 
same  flight. 
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OBSERVATIONS  ON   WEATHER  AND   PLANTS,  1906. 


By  G.  U.  Hay. 

May  I. — An  unusually  mild  wnter  was  followed  by  cold 
backward  weather  through  Mlarch  and  April.  January  and  Feb- 
ruary were  almost  without  snow  in  St.  John,  and  the  surrounding 
country.  The  last  part  of  January,  and  nearly  alt  of  February 
were  generally  mild  and  warm,  with  occasional  cold  snaps.  On 
Friday,  Febniary  2nd,  a  party  of  ilewspaper  men  chartered  a  tug 
and  went  to  Carter's  Pcmt  on  the  St.  John  River,  fifteen  miles 
from  the  city,  where  the  first  ice  was  met  with.  During  the 
severe  frost  of  the  few  following  days  the  greater  part  of  the 
lower  end  of  the  river  was  frozen  over. 

The  St.  John  River  was  not  open  to  navigation  until  the  iSth 
April. 

Coltsfoot  (Tussilago  farfara)  was  found  in  bloom  in  Rock- 
wood  Park,  April  28th.  It  has  been  found  blooming  near  St. 
John  as  early  as  the  28th  March. 

Wild  Garden,  Ikcl£side. 

May  15. — All  throi^h  April  and  the  first  half  of  May,  cold 
'  rainstorms  prevailed  with  occasional  warm  days.  The  sun's  rays 
penetrated  but  slowly  into  the  earth  where  the  frost  had  gone 
unusually  deep,  owing  to  cold  snaps  and  absence  of  snow.  This 
kept  farming  operations  back. 

Alder  and  poplar  catkins  were  observed  discharging  pollen 
April  21st.  The  fields  at  this  date  were  unusually  brown  and 
bare,  with  a  little  snow  and  ice  in  the  woods.  May  5th — Red 
maple,  leather-wood  (Dirca  palustris),  white  hepaticas,  and  a 
few  white  violets  (Viola  blanda)  in  bloom.  On  May  7th — a  cold 
and  heavy  rain  of  twenty-four  hours'  duration  was  followed  by 
a  spring-like  afternoon,  so  balmy  and  rare  in  this  inclement  season 
that  it  gladdened  everything  having  life,  but  wintry  rains  and 
repressing  chills  followed.  May  9th — A  few  fawn  lilies  (Adder's 
tongue),  strawberry  blossoms,  white  violets,  mayflowers,  the 
latter  in  full  blotnn  in  open  woods  and  quickly  dropping  their 
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pe^s,  but  still  in  bud  in  deep  shades.  Frost  for  several  ni^ts 
during  the  past  week.  This  morning  (May  15th)  the  thermom- 
eter registered  37''F  at  seven  o'clock,  followed  by  a  bright  warm 
day. 

May  18. — During  the  past  three  days  the  weather  has  been 
warm  ,and  dry.  Farming  operations  were  begun  and  carried 
briskly  forward;  buds  are  rapidly  unfolding  and  the  whole  face 
of  nature  has  undergone  a  surprising  change  within  a  few  days. 

The  white  petals  of  the  hepatica  are  nearly  all  fallen.  Blue 
violets  and  strawberry  plants  in  full  bloom.  A  few  dandelions 
have  opened  in  sunny  places,  and  one  or  two  amelanchier  trees 
are  almost  in  flower,  a  few  white  trillhims  (Trillium  grandi- 
florum)  brought  from  Ottawa,  and  planted  in  the  spring  of  1905, 
are  opening  into  flowers,  while  others  near  by,  brought  from  the 
same  place  and  planted  ten  years  ago,  still  keep  their  buds  obstin- 
ately closed,  opening  ten  or  twelve  days  later.  (The  spring  is  a 
fortnight  earlier  usually  at  Ottawa  than  about  St.  John). 

May  20. — The  genial  sunshine  of  the  past  four  days  with  a 
strcwig  north  wind  today  has  shaken  innumerable  buds  into  leaf 
and  flower.  Sanguinaria,  uvularia,  houstonias,  amelanchiers, 
painted  trilliums,  gold-thread  are  rapidly  coming  into  bloom, 
while  the  blosscmis  of  the  fly-honeysuckle  (Lonicena  ciliata),  the 
wind-flower  (Anemone  nemorosa),  fawn  lily,  the  long  pendulous 
tassels  of  the  mountain  alder,  the  flowery  involucre  of  viburnum 
lantanoides  and  the  white  trilliums  are  fully  expanded. 

In  ferns,  the  fronds  of  osmundas  and  the  ostrich  fern  are 
from  three  to  twelve  inches  in  height,  while  the  woodsias  on  the 
rockeries  and  the  phegopteris  in  the  meadows,  are  fully  unfolded. 
The  elder  (Sambucus  pubens),  pyrus,  carpinus,  trembling  popular 
and  small  birches  and  alders  have  their  leaves  fully  unfolded.  The 
larger  birches,  amelanchiers,  black  and  red  cherry,  maples  are 
moving  rapidly  from  bud  to  leaf.  The  flowers  of  the  red  maple 
have  been  falling  for  several  days  in  the  open,  but  they  still 
redden  the  deeper  woods  where  there  is  an  indefinable  mingling 
of  red  and  brown  and  green  "and  nothing  perfect." 

June  I. — Nights  very  chilly,  with  frosts,  on  May  31st  and 
June  1st.  Easterly  and  northeasterly  winds  have  prevailed  with 
cold    rains    for   a   week   past.      In    flower   everywhere — purple 
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triUium,  painted  trillmm,  bluets,  bell  flower,  dandelion,  marsh 
marigold,  white  baneberry,  wild  red  cherry,  with  a  few  plants  of 
rhodora  and  nodding  trillium  opening.  Petals  of  amclanchter  are 
falling.  Owing  to  continued  cold  and  wet  weather  many  eariy 
flowers,  such  as  the  white  trillium,  wood  anemone,  mayflower 
and  others  still  preserve  their  beautiful  bloom.  For  the  same 
reason  the  leaves  of  the  great-tooth-lcaved  poplar,  white  or 
swamp  maple,  red  oak,  white  ash,  acacia,  sumac  and  other  late 
forms  are  just  expanding  into  leaves;  but  nearly  all  other 
deciduous  trees  are  now  in  full  foliage. 

Jntte  4. — Transplanted  acacia,  flowering  raspberry,  sumac  and 
other  shrubs,  the  damp  weather  being  in  favor  of  late  planting. 
Flowers  are  appearing  on  pyrus  baccata  and  its  varieties,  on  the 
Siberian  pea  tree,  purple  clematis,  blueberry  plants  and  bunch- 
berry  (Comus  Canadensis). 

iune  II. — Stemless  lady's-slipper,  apple  trees,  lilacs,  yellow 
lady's-slipper  coming  into  bloom. 

June  13. — The  first  really  hot  day  of  the  season.  Maidenhair 
fern  fronds  fully  expanded.  A  little  later  the  butterwort 
(Pinguicula  vulgaris)  is  in  bloom  and  other  late  flowers  are 
opening,  including  the  erigerons,  forenmners  of  the  asters  and 
golden  rods. 

October  20. — A  beautiful  summer  but  very  dry  and  hot ;  no 
rains  of  any  consequence  after  June.  The  wells  everywhere  were 
dry.  The  river  St.  John  which  has  been  very  low  began  rising 
this  week  from  heavy  rains  in  the  north.  The  warm  weather  has 
continued  through  the  autumn.  Occasional  light  frosts  occurred 
after  the  middle  of  September,  but  not  sufficient  to  kill  vegetation. 
There  were  more  severe  frosts  on  the  nights  of  the  12th,  i6th, 
and  17th,  when  a  very  thin  surface  of  ice  was  formed  on  pails  of 
water  standing  out,  barely  sufficient  to  notice.  The  fine  weather 
has  continued  through  September  until  late  October,  but  the 
woods  have  not  had  so  bright  a  coloring  as  in  other  years.  The 
deciduous  leaves  are  dry  and  shrivelled  with  a  few  notable 
exceptions  such  as  the  brilliant  red  of  the  ironwood  and  the  dark 
red  of  the  oak.  Several  trees  and  shrubs,  such  as  the  black  cherry 
and  lilacs,  still  retain  their  summer  green  (October  20). 

The  autumn  was  characterized  by  a  great  dearth  of  the  larger 
fungi,  owing  to  the  excessive  dryness. 
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"  The  Constitution  of  the  Interior  of  the  Earth  as  revealed  by 
Earthquakes  "  is  the  title  of  an  important  paper  by  R.  D,  Oldham, 
F.  G,  S.,  presented  to  the  Geological  Society  of  London,  Februar>', 
1906.  As  the  spectroscope  extended  the  scope  of  astronomical 
knowledge  by  enabling  the  astronomer  to  determine  the  com- 
position of  the  heavenly  bodies,  so  the  seismograph  enables  the 
physicist  to  determine  the  constitution  of  the  earth  at  depths  re- 
moved from  any  other  possible  means  of  research. 

The  distant  record  of  a  great  earthquake  exhibits  three  distinct 
phases,  of  which  the  third  represents  wave-motion  which  has 
travelled  along  the  surface  of  the  earth,  and  gave  no  informatioti 
regarding  the  earth's  interior.  The  other  two  phases  form  the 
preliminary  tremors,  and  it  is  shown  that  they  represent  the 
emergence  of  two  distinct  forms  of  wave  motion  which  have  been 
propagated  through  the  earth. 

A  study  of  the  intervals  taken  by  these  waves  to  reach  remote 
points  shows,  that  up  to  a  distance  of  120°  of  arc  from  the  origin 
they  are  propagated  at  a  rate  which  increases  with  the  depth  of 
the  wave-path.  The  increase  being  gradual  and  continuous,  may 
be  attributed  to  the  effects  of  increased  pressure  and  temperature, 
and  there  is  no  indication  of  any  change  in  physical  constitution 
of  the  material  traversed  by  waves  which  merge  at  120°  or  less 
from  the  origin. 

Beyond  this  limit  the  first-phase  waves  show  a  reduction  in 
the  mean  rate  of  transmission,  while  the  second-phase  waves  are 
not  to  be  found  where  they  would  be  expected,  but  about  11'  later. 
The  interpretation  is  that  the  wave-paths  emerging  at  these 
greater  distances  have  entered  a  central  core  in  which  the  rate  of 
transmission  of  the  first-phase  waves  is  reduced  to  about  nine- 
tenths,  and  the  second-phase  waves  to  about  one-half  of  the  rate 
in  the  outer  shell. 

The  conclusion  reached  is  that  after  the  outermost  crust  of 
the  earth  is  passed,  there  is  no  indication  of  any  rapid  or  material 
change  of  physical  condition  {nor  probably  of  chemical  com- 
position) until  a  depth  of  about  six-tenths  of  the  radius  is  reached ; 
but  that  below  this  there  is  a  rapid  passage  to  matter  which  has 
very  difiEerent  physical  properties,  if  not  also  differing  in  chemical 
constitution.  It  will  be  seen  that  this  central  core  is  but  a  small 
fraction  of  the  mass  of  the  earth.  663 
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REPORT   OF    COMMITTEE   ON    BOTANY. 


The  committee  would  again  urge  the  attention  of  the  Society 
to  the  importance  of  preparing  a  new  list  of  plants  for  the  pro- 
vince. The  preparation  of  such,  a  list  has  been  under  considera- 
tion for  several  years  past,  but  owing  to  the  delay  in  issuing  the 
new  edition  of  Gray's  Manual,  the  work  has  not  been  undertaken. 
There  has  been  considerable  confusion  in  recent  years  in  the 
Northeastern  United  States  and  Canada  in  regard  to  botanical 
nomenclature,  and  the  making  of  distinct  species  out  of  those  that 
have  been  hitherto  regarded  only  as  varieties  or  forms.  The 
appearance  of  the  new  edition  of  Gray's  Manual  will,  it  is  hoped, 
authoritatively  settle  many  disputed  points  about  the  naming  of 
plants  and  the  confusidn  arising  from  sub-division  of  species.  In 
such  circumstances  it  is  wiser  to  wait ;  and  the  waiting  time  may 
be  used  to  good  advantage  if  all  students  interested  in  the  plants 
of  New  Brunswick  will  investigate  during  the  coming  season  and 
send  reports  (accompanied  by  specimens)  of  any  new  species 
found,  or  the  distribution  of  those  plants  described  as  rare  in  the 
lists  that  have  appeared  from  time  to  time  in  the  Bulletins  of  the 
Society.  In  collecting  plants,  students  should  be  careful  to  give 
T.otes  of  the  exact  situations  in  which  they  are  found,  such  as  so  i 
conditions  and  association  with  other  plants — in  a  few  words,  to 
give  as  accurate  a  picture  as  possible  of  the  surroundings  and 
conditions  of  each  plant.  We  are  in  need  of  more  information 
concerning  the  distribution  of  weeds  and  the  introduction  of  new 
forms  as  they  may  appear;  to  make  observations  of  our  forest 
trees  and  their  conditions  of  growth,  and  what  trees  are  becomii^ 
rare,  and  the  cause ;  to  collect  all  the  facts  about  the  local  uses 
of  plants  and  their  local  names. 

The  range  and  distribution  of  our  flowering  plants  and  ferns 
have  not  been  very  carefully  studied,  except  in  a  few  separated 
districts.  The  greater  part  of  the  province  remains  yet  to  be 
visited  by  plant  students  and  reported  upon. 
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It  is  desirable  to  incorporate  in  the  new  list  as  accurate  a 
knowledge  as  we  possess  of  the  so-called  Flowerless  Plants. 
Some  groups  of  these  have  not  been  studied  and  listed,  such  as 
our  fresh-water  algse  and  our  parasitic  fungi  which  do  so  much 
damage  to  the  higher  forms  of  vegetable  life.  Other  groups, 
as  the  marine  algx,  larger  fungi  (mushrooms,  toadstools),  mosses 
and  lichens  have  been  partially  listed  in  our  Bulletins,  Mudi 
work  still  remains  to  be  done  among  these  groups  in  order  to 
present  anything  like  an  adequate  list  of  the  species  to  be  met 
with  and  their  distribution  in  this  province. 

New  and  Rare  Plants. 

A  note  from  Professor  Ganong  reports  Nymphaea  odorata 
abundant  in  ponds  on  the  barrens  of  Miscou — farther  north  in 
New  Brunswick  than  hitherto  reported. 

Mr.  William  Crawford,  of  Millerton,  N.  B,,  reports  finding 
Sagittaria  subulata,  which,  on  the  authority  of  Dr.  Fletcher,  of 
Ottawa,  is  its  first  reported  appearance  in  Canada.  Mr.  Crawford 
also  reports  Limosella  aquatica,  a  rare  plant  in  this  province. 

The  following  plants,  reported  by  Professor  Ganong  from 
Miscou,  are  probably  new  to  New  Brunswick : 

Achillea  lanalOBa.  Nutt.     A  western  form. 

Viola  adunca,  J.  E.  Smith.     A  western  form. 
Rosa    aeleularls,    Lindl.       The    same    as    R.   Engelmanni 
and  R.  5a_j^' (now  considered  as  one  species)  of  Gray's   Manua 
6th  Edition. 

G.  U.  Hay, 
Chairman  Botanical  Committee. 
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APPENDIX, 

FORTY-FIFTH    ANNUAL    REPORT 

COUNCIL  OF  THE  NATURAL  HISTORY  SOCIETY 

NEW    BRUNSWICK. 


The  Council  of  the  Natural  History  Society  of  New  Bruns- 
wick beg  leave  to  sulmiit  the  following  as  a  summary  of  the  work 
done  by  the  Society  during  the  year  ending  December  31st,  1906. 

Membership. 

During  the  year  the  membership  has  been  increased  by  the 
admission  of  twelve  ordinary,  fifty-two  associate  and  one  junior 
member,  making  a  total  of  256. 

The  following  shows  the  numbers,  classes  and  total  enrolled 
membership : 

Honorary, 8 

Life. 9 

Corresponding, 24 

Ordinary, 66 

AssociatCf 145 

Junior, 4 

Total as6 

Treasukex's  Refobt. 

Legal  Expenses  re  purchase  of  New  Building.  ....  7S  00 

Maintenance  of  Museum, 99  35 

Library,  books  and  binding, 9  89 

Printing  and  distributing  Bulletin  XXXIII 334  75 
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Payments  on  N«w  Building, 7,104  92 

Sundries,    removing  collections,  altering  building,..  192  81 

Water  rate*. 23  SO 

Six  months  interest  on  mortgages 97  50 

Sondries, 35838 

Balance  Bank  of  New  Brunswick, 482  51 


Examined  and  found  correct,  9th  January,  1907. 


James  J.  Estcy, 
J.  Roy  Campbell, 

Avditort. 


Income — 


Balance  from  1904-5, $352  94 

Interest  on  investment 99  fia 

Bulletins  sold, j  00 

N.  B.  Government  Grant, 200  00 

Membership  fees, 259  oo 

Dividend  Botsford  Estate,  , 10  00 

J,  Roy  Campbell  (services,  donated) 75  00 

Donations — 

Mrs.  Gilbert  Murdock, $100  00 

Dr.  Geo.  F.  Matthew 100  00 

Miss  C.  R.  Fullerton, i  00 

Hmj.  John  V.  Ellis, '    100  00 

"A  Lady  member," S  00 

T.  H.  Estabrooks, too  00 

Byron  E  Walker  (Toronto,  Ont) 25  00 

John  O'Regan 25  00 

Emmerson  &  Fisher, 25  00 

Manchester,  Robertson,  Allison,  Ltd., 100  00 

Prof.  W.  F.  Ganong  (Northampton,  Mass.) 100  00 

John  Moser. 1  00 

Comeau  &  Sheehan, 25  00 

R,  Kellie  Jones 10  00 

Rev.  Prof.  J.  Fowler  (Kingston,  Ont.) 5  00 

W.  Gushing  (Pittsburg,  Pena) 1000 

_ $73300 
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Hazelhurst  mortgage  boM, l,50Ci  OO 

CheyiM  mortgage  sold, 900  oa 

Special  Deposit  Bank  of  Nova  Scotia  interest  withdrawn,   . .  103  7^ 

Rents, 33  00 

Proceeds  High  Tea, 323  62 

Received  from  Ladies  Association, 150  00 

"Building  Fund,"  Bank  of  Montreal,  withdrawn 12  71 

Received  from  Fredericton  Society, 24  00 

Raised  on  mortgage  to  McDonald, 2/100  00 

Raised  on  mortgage  to  Dr.  G.  U.  Hay, 2,000  00 


$8,67861 

Of  the  above  balance,  $33.00  is  held  in  trust  for  the  Ladies'  Association, 
and  $40.00  for  botanical  work,  as  set  forth  tn  the  report  for  1903. 

It  will  be  noticed  by  referring  to  the  above  statement  that  the  year  has 
witnessed  the  heaviest  financial  transactions  in  the  history  of  the  Society. 

That  the  efforts  of  the  Society  to  provide  a  Museum  of  inestimable 
value  as  an  aid  to  education  has  been  appreciated,  is  shown  by  the  gener- 
ous contributions  already  received,  and  there  is  little  doubt  but  that  the 
sum  received  up  to  the  time  of  the  closing  of  this  report  will  be  but  a  small 
fraction  of  what  will  be  placed  at  ttie  Society's  disposal  in  the  future. 

Our  only  liabilities  consist  of  two  mortgages  of  $2,000.00  each,  but,  until 
these  are  both  disposed  of,  the  members  should  exert  every  effort,  for  the 
carrying  of  them  will,  to  some  extent  at  least,  restrict  the  good  work 
which  it  is  the  privilege  of  the  Society  to  prosecute. 

Our  building  is  insured  for  JSflooxio,  and  the  crflections  for  $3,soaoo. 

A.  Gordon  Leavitt, 

Treasurer. 

LiBRAHY. 

The  housing  of  our  Society  in  its  new  building  has  provided 
for  our  library  more  commodious  and  convenient  quarters,  and 
will  enable  us  to  place  all  our  collection  within  easy  reach  of  the 
members.  The  details  of  re-arranging  the  library  in  our  new 
rooms  has  been  looked  after  by  the  Assistant  Librarian,  Miss 
Hoyt,  and  I  am  indebted  to  her  for  much  valuable  assistance  in 
the  work  in  hand.  The  library  has  been  increased  during  the 
past  year  by  the  addition  of  the  transactions  and  other  valuable 
publications  of  many  of  the  scientific  societies  at  home  and 
abroad. 

W.  Leonard  Ellis,  Librarian. 
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Lectuhes. 

Ten  regular  meetings,  including  the  annual  meeting,  and  three 
special  meetings,  were  held  during  the  year. 

The  following  are  the  dates  of  the  meetings  and  the  titles  of 
the  papers  read : 

January  2.— (a)     Shooting  Stars  and  Meteors,  by  Mr.  W,  F.  Burditt 

(b)  The  Physiography  of  the  North  Branch  of  the  Little  South- 

west Miramkhi,  by  Dr.  W.  F.  Gaoong, 

(c)  On  the  Recognition  and  Utilization  of  the  Plateau  stnicture 

of  the  interior  of  New  Brunswick,  by  Dr.  W.  F.  Ganong. 
January  16. — Annual  meeting,  Election  of  Officers. 
•Fd>ruary  6.— (a)     Why  is  the  Winter  so  Mild,  by  Dr.  G.  F.  Matthew. 

(b)  Cellular  Structure,  with  Miscroscopic  Demonstratioiu,  by  G. 

G.  Melvio. 

(c)  On  the  Physical  Giaracteri sties  of  the  Sevogle  River,  by  Dr. 

W.  P.  Ganong. 

(d)  Among  the    Game  Birds    of    Miscou    Island,  by  Mr.  J  Ome 

March  6.^(a)     On  a  Curious  Disease  Prevakot  at  Passanuquoddy  in 
1796,  by  Dr.  W.  F.  Ganong. 
(&)     Notes  on  Cambrian  Faunas,  by  Dr.  G  .F.  Matthew. 

(b)  Notes  an  Cambrian  Fauna,  by  Dr.  G.  F.  Matthew. 

(c)  Tides,  by  J.  R.  Scammcll,  C.  E. 

(d)  The  X-Ray,  with  Illustrations,  by  Dr.  G.  G.  Corbett, 
April  3-— (a)     Dark  Lake  and  its  Denizens,  by  Mr.  J.  W.  Banks. 

(b)  The  Industries  of  Animals,  by  Dr.  T.  H.  Lunney. 

(c)  Natural  Curiosities  said   to  occur  in   New   Brunswick,-by  W. 

F.  Ganong. 

May  I.— (a)     The  Physical  Geography  and  Natural  History  of  the  North 
Shore  Beaches,  by  Dr.  W.  F.  Ganong. 

(b)  Plant  Relations,  by  Dr.  G.  U.  Hay. 

(c)  Plant  Functions,  t^  Dr.  John  Bnttain. 

May  IS- — Special  meeting  for  the  purpose  of  receiving  a  report  from  the 

Council,  with  reference  to  the  acquisition  of  a  property. 
June  S.— (a)     Preventive  Medicine,  by  Dr.  J.  H.  Scammell. 

(b)  The  Natural  History  and  Physiography  of  New  Brunswidc, 

by  W,  F.  Ganong. 

(c)  Report  of  Delegates  to  the  Royal  Society,  Hon.  J.  V.  Ellis. 
October  2.— Results  of  the  season's  Field  Meetings,  Dr.  G.  F,  Matthew, 

Mr,  A,  Gordon  Leavilt,  Mr.  William  Mcintosh. 
November  6. — An  evening  with  the  Reffectoscope,  Dr.  L.  W.  Bailey  and 

G.  N.  Babbitt. 
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December  4-— (a)     The  Central  Plateau  of  New  Brunswick,  by  Dr.  W.  F. 
Ganong. 
(6)    The  square  Forks  of  the  Sevogle  River,  by  Dr.  W.  F.  Ganong. 
(c)     Notes  on  Archaeozoon,  by  Dr.  G,  F.  Matthew. 
December  i?.— Insects,  What  they  do  and  Where  they  arc  Found,  by  Dr. 
James  Fletcher. 

Elementary  Lectures. 

The  usual  Elementary  Talks  on  Plant  and  Animal  Life  were 
given  on  Tuesday  evenings,  not  occupied  by  regular  meetings  of 
the  Society,  during  the  months  of  Janjiiary,  February  and  March. 
These  lectures  were  not  only  for  members,  but  for  every  one 
interested  in  the  natural  history  of  the  province. 

The  following  were  the  dates  and  titles  of  the  papers  read : 

January  23  and  3a — Life  on  the  Seashore,  by  Mr.  Wm.  Mclatosh. 
February  13  and  20,— Comparative  Zoology,  Bird  Life,  illustrated  by  Mr. 

A.  Gordon  Leavitl. 
February  28  and  March  13.— Fishes,  Batracbians  and  Reptiles,  by  Mr.  C 

F.  B.  Rowe. 
March  ao  and  27.— Simple  Talks  on  Plant  Lite,  by  Dr.  G.  U.  Hay. 

Ornithology. 

The  numbers  refer  to  the  list  of  birds  printed  in  Bulletin 
No.  1,  1883. 

Species  which  occur  in  St,  JcJin  and  Kings  counties : 
<). — Bluebird  (Sialia  sialis). 

Note, — I  reported  a  female  in  Bulletin  XVI,  and  have  now 
pleasure  in  stating  that  Bve  specimens  of  this  beautiful  and  much 
admired  and  honored  bird,  were  observed  at  Nerepis  on  October 
13th,  by  Wm.  Mcintosh. 

23.— Chestnut-Sided  Warbler  (Dendroica  Pennsylvanica)  given 
as  "a  rare  summer  resident." 

Note. — I  observed  a  beautiful  specimen  of  this  species  at 
Nerepis  on  Miay  27th. 

Section  B. — Species  which  have  not  been  observed  in  St. 
John  and  Kings  counties,  but  which  occur  in  other  parts  of  the 
province : 

247^. — (This  number  to  bring  species  in  proper  position  on  list). 
— Whistling  Swan  (Olar  Columbianus). 
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Note. — This  species  was  not  recorded  by  Chamberlain  in  list 
in  Bulletin  I,  but  on  page  40  of  Bulletin  II  appears  this  note : 
"The  only  example  of  this  species  known  to  have  been  observed 
in  this  Province,  was  shot  by  Geo.  Bamhill,  Esq.,  at  Belvidere 
Lake,  on  April  8th,  (1882). 

On  December  15th,  a  specimen  of  this  species  arrived  from 
Grand  Manan,  where  it  had  been  shot.  It  was  purchased  by  a 
Mr.  Medford,  who  had  it  skinned  by  a  local  taxidermist,  and  later 
presnted  it  to  our  Society.  Although  both  as  a  bird  and  a  skin 
it  had  received  unusually  hard  usage  and  handling,  it  was  con- 
sidered too  valuable  a  specimen  to  be  thrown  away,  and  was 
therefore  mounted  by  the  writer,  and  will  be  added  to  the 
Society's  collection  as  soon  as  it  is  properly  seasoned. 

Additional  Notes. —  The  English  Sparrow  (Passer  domes- 
ticus)  is  now  far  too  abundant,  and  its  great  numbers  may  be 
accounted  for  by  the  number  of  broods  reared,  as  will  be  noted 
from  the  following :  On  April  2nd  I  picked  up  a  dead  young  bird 
evidently  a  couple  of  days  old,  and  on  September  lotfi  I  observed 
a  female  feeding  young. 

It  is  only  necessary  to  add  to  this  report  that  the  entire  col- 
lection of  birds  has  been  removed  to  our  new  quarters  where  will 
be  found  320  specimens,  embracing  192  species,  labelled  and 
arranged  according  to  the  classiBcation  of  the  American 
Ornithological  Union. 

The  work  of  moving  this  collection  was  necessarily  slow  and 
required  much  care  and  it  is  a  great  pleasure  to  be  able  to  state 
that  but  cme  specimen  was  seriously  injured  in  transit.  Quite  a 
number  of  duplicates  have  been  placed  in  the  store  room. 

Respectfully  submitted, 

A,  GoRDOK  Leavitt. 

Report  of  Zoology. 

Your  Committee  on  Invertebrate  Zoolc^  beg  to  submit  the 
following  report : 

During  the  past  year  collecting  has  been  carried  on  t^ 
A.  Gordon  Leavitt,  William  Mcintosh  and  others.     Particular 
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attention  being  paid  to  land  and  freshwater  shells  and  insects. 
The  shells  are  at  present  in  the  hands  of  specialists  for  identifi- 
cation, and  when  returned  will  be  placed  in  the  Museum. 

A  large  number  of  insects  have  been  taken,  some  of  which  are 
of  great  interest.  Mr.  Leavitt  captured  two  very  rare  moths. 
The  first,  "  The  Gaudy  Sphinx,"  Ai^us  labruscse.  a  native  of 
South  America  and  Florida,  is  extremely  rare  in  Canada. 

The  second,  the  Brown  Tail  Moth,  we  hope  will  remain  rare. 
This  is  the  second  specimen  of  this  very  destructive  species  taken 
in  Canada,  the  first  was  captured  by  the  writer  about  four  years 
ago.  ■  This  Moth  has  been  reported  frwn  Nova  Scotia  and  other 
parts  of  the  Dominion.  But  Dr.  Fletcher  states  that  the  St.  John 
records  are  the  only  authentic  ones,  the  others  being  moths  which 
were  mistaken  for  the  "Brown  Tail." 

The  writer  was  fortunate  in  capturing  a  beautiful  specimen  of 
the  Red  Barred  Sulphur  Butterfly,  (Callidryas  philea).  This 
magnificent  insect  is  found  in  South  America  and  the  Southern 
States,  this  being  the  first  record  of  its  occurrence  in  Canada. 
Other  rare  species  have  bten  taken  but  they  are  of  less  interest 
than  those  mentioned  above. 

We  are  pleased  to  report  that  the  invertebrate  collections  sus- 
tained no  damage  in  their  removal  from  the  market  building. 
They  have  been  placed  in  the  room  assigned  to  this  branch. 
Lack  of  time  did  not  permit  a  careful  arrangemenf  before 
the  public  opening  of  the  Museum,  and  much  remains  to  be  done 
to  make  this  department  of  permanent  interest  to  visitors,  and  of 
educaticmal  value  to  the  young. 

William  McIntosh, 

Chairman. 
Repcwt  Committee  on  Botany. 

No  additicHis  to  the  list  of  New  Brunswick  Plants  have  been 
made  since  the  publication  of  the  Bulletin  of  1905.  Since  that 
time  several  discoveries  of  plants  new  to  the  province  have  been 
made,  not  only  by  our  local  botanists,  but  by  others  interested  in 
our  flora.  Professor  Ganong  and  Mr.  M.  L,  Femald  of  Cam- 
bridge, Mass.,  have  made  some  important  additions  to  our 
knowledge  of  plants  which  will  be  found  on  the  pages  of  this 
year's  Bulletin, 
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In  the  summer  and  autumn  of  1905,  several  additions  were 
made  to  the  mycological  plants  or  fungi  of  the  province.  The 
past  season  was  so  dry  alt  over  this  province  that  the  fungi  did 
not  come  forth  in  the  usual  abundance,  so  that  few  collections 
were  made. 

The  committee  realize  more  fully  that  a  new  and  revised ' 
edition  of  our  flora  should  be  published  at  an  early  date.  Such 
a  revision  can  be  made  with  better  advantage  after  the  publication 
of  Gray's  New  Manual,  for  which  the  committee  is  waiting. 

G.  U.  Hay, 
Chairman  Committee  on  Botany. 


Field  Meeting. 

Three  lield  meetings  were  held  during  the  summer  of  1906. 
The  first  was  at  Gondola  Point  on  the  Kennebecasis. 

The  morning  threatened  rain  but  a  goodly  number  of  mem- 
bers assembled  at  the  steamer  Clifton  which  was  to  convey  the 
party  to  their  destination.  The  passage  through  the  narrows 
gave  excellent  opportunity  for  observing  the  contrast  of  the 
Huronian  Limestones,  with  the  ibeds  set  up  on  edge  and  cut  "by 
dykes  of  dark  colored  trap,  and  the  horizontal  red  sandstones 
that  rest  upon  them  and  border  the  shores  toward  the  Boar's 
Head. 

Passing  around  Boar's  Head  the  steamer  opened  up  the  wide 
reach  of  the  Kennebecasis  River,  dotted  on  the  south  side  by  the 
limestone  islands  of  Ragged  Point  and  the  Brothers,  and  skirted 
on  the  north  by  Kennebecasis  Island  and  the  low  granitic  cliffs 
of  Barlow's  Bluff.  In  passing  up  through  Kennebecasis  Bay,  one 
of  the  members  of  the  party  gave  an  impromptu  lecture  on  the 
chequered  geological  history  of  the  Kennebecasis  valley,  showing 
the  various  geological  forces  which  in  the  past  had  moulded  its 
outlines ;  this  history  goes  back  to  pre-Cambrian  times. 

In  the  upper  part  of  Kennebecasis  Bay  a  fine  opportunity  is 
had  to  observe  the  contrasted  contour,  presented  by  the  old 
volcanic  rocks  of  the  north  shore  of  the  river,  and  the  worn 
sedimentary  deposits  of  the  south  side — the  former  showing  in 
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bold  cliffs  and  abrupt  hills,  the  latter  exhibiting  rounded  and 
gently  sloping  eminences,  with  deeply  indented  coves  at  intervals 
along  this  shore. 

The  excursicMi  landed  at  Flewelling's  Wharf,  near  Gondola 
Point,  from  which  exploring  parties  went  down  the  road  and 
along  the  shore  in  search  of  the  wild  flowers  that  were  then  in 
full  bloom,  and  other  objects  of  interest  to  the  naturalist. 

A  lunch  was  served  on  the  piazza  of  Dr.  Matthew's  summer 
cottage,  and  afterward  parties  were  organized  to  explore  up  the 
road  and  along  the  shore  as  far  as  Gondola  Point.  Some  inter- 
estit^  examples  of  ripple  marks  and  faults  were  observed  in  the 
red  sandstone  ledges  along  the  shore,  and  observations  made  on 
the  conglomerate  ledges  that  come  out  on  the  river  above  Gondda 
Point. 

The  parties  then  went  back  to  Flewelling's  Wharf  to  await  the 
return  of  the  steamer  Clifton  which  soon  appeared  and  bore  the 
party  back  to  Indiantown,  after  spending  a  very  pleasant  day. 

The  second  field  day  was  held  at  "Camp  Nature',,  the  summer 
observing  centre  of  Messrs.  Mcintosh  and  Leavitt. 

For  this  meeting  the  weather  was  more  propitious  than  on  the 
former  occasion,  and  the  attendance  larger.  To  reach  Camp 
Nature  the  party  had  to  use  the  C.  P.  R.  train,  which  deposited 
them  at  a  siding  a  short  way  above  Nerepis  station;  thence  a 
pleasant  walk  along  the  track,  along  the  hi^way  and  by  a  path 
through  the  woods  brought  the  party  to  a  delightful  little  bark 
covered  cabin  embowered  in  trees,  and  tastefully  decorated  for  the 
occasion.  Rustic  seats  under  the  trees  provided  ample  accommo- 
dation for  the  visitors,  and  here  an  acceptable  lunch  was  spread 
for  all  who  chose  to  partake.  After  lunch  an  excursion  was 
organized  to  visit  the  gravel  plain  near  by,  that  border  the  west 
side  of  the  Nerepis  river,  and  some  fossiliferous  ledges  of 
Silurian  rocks  which  Messrs.  Leavitt  and  Mcintosh  bad  dis- 
covered at  the  back  of  this  plain. 

On  the  return  of  the  parties  to  headquarters  some  interest- 
ing addresses  were  given  by  the  leaders  on  the  geology  of  the 
neighborhood  and  on  the  trees  observed  in  the  vicinity  of  the 
camp.  On  the  return,  while  waiting  for  the  train  that  was  to  bear 
the  party  back  to  town,  the  growing  darkness  was  taken  advan- 
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tage  of  by  another  leader  to  call  attention  to  the  constellations  in 
sight  in  the  heavens,  and  to  explain  the  composition  and  the 
moticms  of  some  of  the  heavenly  bodies. 

The  third  field  meetii^  was  held  at  Crouchville  on  Courtney 
Bay,  east  of  St.  John. 

From  Mr.  Burditt's  house  (who  was  host  on  this  occasion), 
excursions  were  made  in  several  directions.  The  principal  one 
was  along  the  shore  of  Courtney  Bay,  where  the  low  cliflEs  of 
slate  and  flag  stones  of  the  St.  John  Group,  worn  by  the  sea,  afford 
excellent  examples  of  folding  and  faulting  in  stratified  rocks,  the 
surfaces  of  these  flags  exhibit  good  examples  also  of  the  burrows 
and  trails  of  marine  animals,  which  may  be  compared  with  those 
in  the  recent  sands  of  the  flats  which  mantle  around  these  slaty 
kdges. 

After  the  lunch  which  was  served  on  the  lawn  in  front  of  Mr. 
Burditt's  house,  Messrs.  Mcintosh  and  Ijeavitt  gave  short 
addresses  on  the  seas  shells  and  the  sea  birds  respectively,  and  as 
the  darkness  was  now  on,  there  was  opportunity  for  some  remarks 
on  the  stars  by  Mr.  Burditt.  The  party  returned  to  town  after  a 
very  pleasant  and  instructive  afternoon's  excursion. 

General. 

An  event  of  far  reaching  importance  to  the  Society  was  the 
purchase  in  June  last  of  the  Finn  Building  on  Union  street 
Occupying  a  central  and  convenient  position,  strongly  built  of 
stone  and  brick,  and  with  ample  accommodations  for  the  growing 
necessities  of  our  Society,  this  building  provides  the  "HfMne" 
that  we  have  been  looking  forward  to  for  years.  Its  fine  halls 
and  rooms,  comfortable,  commodious,  well  lighted,  are  admirably 
fitted  for  the  advantageous  display  of  the  treasures  of  our 
Museum,  and  of  making  these  the  objects  of  a  great  and 
permanent  interest  to  the  citizens  of  St.  Jcrfin  and  the  people  of 
New  Brunswick, 

No  so<Mier  was  the  purchase  accomplished  than  willing  hands 
among  our  members  set  to  work  to  remove  the  Museum  and 
Library  to  the  new  building ;  and  the  close  of  the  year  witnessed 
the  Society  comfortably  installed  in  its  present  quarters  with  {resh 
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hope  and  confidence  in  the  accomplishment  that  should  be  ours 
in  the  years  to  come. 

The  citizens  of  St.  John  have  shown  their  appreciation  of  our 
efforts  in  no  uncertain  way.  Our  membership  has  already  been 
largely  increased,  and  generous  donations  have  been  contributed 
towards  removing  the  debt  incurred  by  the  purchase  of  the 
building. 

Among  the  improvements  made  are  two  that  were  specially 
desirable, — the  removal  of  a  central  room  and  walls  on  the  second 
floor,  east  side,  making  a  continuous  room,  running  the  whole 
length  of  the  building  fmn  north  to  south ;  and  the  removal  of 
the  arches  and  folding  doors  from  the  parlors  on  the  first  floor. 
By  the  latter  change  the  Society  has  secured  a  fine  audience  room 
capable  of  seating  300  persons,  and  by  the  former  a  large  and 
commodious  room  has  been  made  available  for  the  display  of  the 
birds,  reptiles,  fishes,  minerals  and  fossils. 

Other  changes  are  in  contemplation  that  will  make  otherparts 
of  the  building  more  suitable  for  our  purposes. 

W.  L.  McDiAHMID, 

Secretary. 
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ANNUAL  REPORT  OF  THE  LADIES  ASSOCIATION  OF 
THE  NATURAL  HISTORY  SOCIETY. 


The  Ladies  AssociaticMi  of  the  Natural  History  Society  beg 
to  report  a  very  successful  year's  work.  The  usual  course  of 
free  lectures  was  given  last  winter,  and  was  well  attended  in 
spite  of  some  very  stormy  weather. 

In  the  spring  the  ladies  gave  a  very  successful  High  Tea,  and 
rendered  valuable  assistance  with  the  Loan  Exhibit,  held  at  the 
same  time  at  the  York  Theatre,  About  $350  was  realized  at  this 
entertainment,  which  was  considered  one  of  the  most  attractive 
affairs  of  the  kind  ever  held  in  St.  John,  and  the  money  put  by 
for  the  building  fund  of  the  Society.  Later  in  the  spring  it  came 
in  very  usefully  towards  the  purchase  of  our  present  building. 

In  the  fall  a  series  of  Reminiscent  Talks  was  given  by  ladies 
of  the  Society  and  their  friends,  and  from  a  course  of  nine  talks 
and  two  extra  ones,  they  realized  $190.  Of  this  sum  $150  was 
paid  to  the  treasurer  of  the  Society  to  enable  us  to  have  a  Librar- 
ian who  will  keep  the  Museum  open  to  the  public  every  day 
except  Sunday,  from  two  to  six  p.  m.;  $40  still  remains  in  the 
bank  to  be  used  as  may  seem  best.  Some  of  the  ladies  suggested 
that  it  might  be  given  towards  the  purchase  of  a  Reflectoscopc. 

The  ladies  furnished  refreshments  for  the  opening  reception 
at  the  Museum,  and  have  also  envited  the  pupils,  of  Netherwood 
School  and  of  the  Rothesay  College  for  Boys,  to  an  informal 
lecture  and  reception  at  the  Miiseum  some  time  during  this 
month. 

The  usual  course  of  free  afternoon  lectures  has  been  arranged 
for  the  winter  months,  with  special  reference  to  the  High  School. 

We  have  had  an  increase  of  over  fifty  percent  in  our  mem- 
bership, during  the  past-  few  months,  and  in  every  way  we  feel 
we  are  at  the  close  of  a  very  successful  year,  and  we  hope  at  the 
beginning  of  one  more  so. 
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The  vast  opporttmities  for  progress  offered  by  our  new  build- 
ing for  the  Ladies  Associaticni  as  well  as  for  the  parent  Society, 
fills  us  with  hope  and  courage. 

Respectfully  submitted, 

K.  M'.  Matthews, 

President  Ladies'  Association. 


DONATIONS  TO  THE   MUSEUM,    1906. 
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Bnfhlo  TmUi. 
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NOTES  ON  THE  NEW  BRUNSWICK  WEATHER  FOR 
YEAR  1906. 


Bit  D.  Lbavitt  HurCHtNSOH. 

January. — The  highest  temperature  recorded  in  New  Brans* 
wick  56°  on  the  23rd  at  Moncton,  lowest  12°  on  the  3rd  at 
Chatham.  Unusually  mild  conditions  prevailed  throughout 
January.  In  all  districts  temperatures  were  much  above  the 
average.  Near  the  bay  shores  of  New  Branswtck  and  in  portions 
of  the  river  counties  the  ground  was,  for  the  most  part  of  the 
month,  completely  bare  of  snow.  Spring-like  weather  was 
general,  buds  on  trees  swelling  and  river  ice  running.  The  most 
northern  districts  had  sufficient  snow  for  sleighing,  but  elsewhere 
bare  ground  was  general.  Much  line  weather,  was  recorded  be- 
tween the  periods  of  precipitation,  but  the  proportion  of  bright 
sunshine  did  not  exceed  the  average. 

February. — -Highest  temperature  49.5°  on  the  21st  at  Monc- 
ton, lowest  21°  on  the  17th  at  Sussex.  High  mean  temperatures 
were  again  general,  though  minimum  readings  in  some  districts 
were  somewhat  lower  than  for  the  preceding  month.  There  were 
several  bright  and  almost  springlike  days,  but  much  cloudiness 
prevailed,  with  frequent,  though  not  very  heavy,  falls  of  snow  or 
rain.  Sleighing  in  the  southern  portions  was  fairly  good  between 
the  4th  and  24th,  but  at  no  one  time  was  there  any  large  amount 
of  snow  on  the  ground.  Southwest  gales  occurred  on  the  ist 
and  4th,  and  a  heavy  northeast  to  northwest  gale,  accompanied 
by  a  blinding  snowstorm  on  the  28th. 

March. —  Highest  temperature  55°  on  the  loth  at  Grand 
Manan,  lowest  15,5°  on-  the  '6th  at  Chatham.  In  comparison 
with  the  two  previous  months,  decidedly  wintry  conditions  pre- 
vailed, the  weather  being  cold  and  exceptionally  windy.  Four 
gales  between  10th  and  22nd  had  wind  velocity  from  36  to  48 
miles  an  hour.  That  of  the  20th  was  attended  by  drifting  snow, 
and  was  the  heaviest  of  the  season.  The  good  sleighing  of  this 
month  was  of  great  advantage  to  the  lumbermen  in  the  southern 
part  of  the  province.     At  the  close  of  the  month  the  snow  had 
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almost  entirely  disappeared  in  southern  sections,  but  in  the  north 
from  nine  inches  to  a  foot  remained  on  the  ground.  Rivers  and 
streams  remained  firmly  frozen,  and  there  was  little  indication  of 
.  spring. 

April. — Highest  temperature  64°  on  the  30th  at  Chatham, 
and  the  lowest  5°  on  the  3rd  at  Sussex.  Comparatively  fine  and 
cool,  with  precipitation  above  the  average  and  much  in  excess  of 
same  month  last  year.  From  the  and  to  the  9th  and  17th  to  21st 
there  was  much  fine  weather,  .but  the  proportion  of  bright  sun- 
sEine  was  niuch  below  the  average.  Vegetation  was  backward 
in  all  districts,  with  a  late  opening  of  rivers  and  streams. 

May. — Highest  temperature  81.5°  on  the  19th  at  Chatham, 
and  the  lowest  26°  on  the  nth  at  St.  Stephen.  The  weather 
was  cool  and  dull,  with  heavy  falls  of  rain,  ;which  occurred  on 
the  4th,  Sth  to  8th,  loth,  14th,  i8th  and  27th  to  31st,  making  the 
aggregate  amount  considerably  above  the  average.  Fine  weather 
was  general  during  the  intervening  period,  and  the  proportion  of 
bright  sunshine  slightly  exceeded  the  average.  An  inch  of  snow 
fell  at  McAdam  on  the  29th.  Light  frosts  occurred  frequently, 
and  temperatures  inland  were  well  below  freezing  on  the  12th. 
Vegetation  was  somewhat  backward  at  close  of  the  month. 

June. — Highest  temperature  90°  on  the  22nd  at  Dalhousie, 
and  the  lowest  32°  on  the  15th  at  Moncton.  Unsettled,  wet  and 
cold  weather  prevailed  until  the  loth.  Frosts  were  general  on' 
the  I2th;  heavy  rain  locally  on  the  24th,  The  remainder  of  the 
month  was  fine  and  pleasant,  with  seasonable  temperatures.  The 
mean  proportion  of  bright  sunshine  exceeded  the  average.  A 
severe  thunder  storm  passed  over  Carleton  and  adjoining  counties 
on  the  27th,  causing  much  damage,  especially  to  young  crops. 
Vegetation  backward  at  dose  of  month. 

July. —  The  highest  temperature  was  91.5°  on  the  15th  at 
Chatham,  and  the  lowest  36°  on  the  26th  at  Sussex.  The  weather 
was,  in  general,  fine,  very  warm  and  comparatively  dry.  Near 
the  Bay  of  Fundy  fogs  prevailed  on  ten  days,  otherwise  it  was 
mostly  bright  and  quite  warm,  A  severe  thunder  storm  on  the 
13th  at  St.  John  caused  some  loss  of  life  and  considerable  damage 
to  property.  Vegetation  was  slightly  below  the  average  condition 
on  the  31st 

August. — Highest  temperature  100°  on  the  20th  at  Chatham, 
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and  the  lowest  35°  oa  the  20th  at  Sussex.  Hot  and  dry  almost 
throughout  the  month.  Forest  and  bush  fires  were  mos^  destruc- 
tive in  many  localities,  intensifying  the  exceptional  and  continued 
beat  Owing  to  drought  in  many  districts,  streams  disappeared 
and  vegetation  was  parched. 

September. — ^Highest  temperature  82°  on  the  12th  at  Chatham, 
and  the  lowest  25°  on  the  25th  at  Sussex  and  St.  Stephen.  A 
fine  month,  exceedingly  warm  and  dry  in  all  sections,  with  tem- 
peratures above  and  rainfall  below  the  average.  The  continued 
warm  and  dry  weather  caused  wells  and  streams  to  become  dry, 
and  the  level  of  the  St.  John  River  was  lower  than  for  many 
years.  Light  frosts  were  reported  on  the  26th,  and  the  foliage 
of  the  trees  quickly  changed  cdour  after  this  date. 

October. — Highest  temperature  78°  on  the  6th  at  Chatham, 
lowest  18°  on  the  17th  at  Sussex.  In  general,  October  was 
exceedingly  fine  and  mild.  Heavy  rains  occurred  on  the  nth 
and  25tli,  otherwise  the  rainfall  was  tight.  Gales  occurred  on 
7th,  loth  and  25th,  that  of  the  7th  being  the  heaviest,  with  a 
velocity  of  forty-eight  miles  from  the  west.  Snow  was  falling  at 
St.  John  on  the  last  day  of  the  month.  Frosts  at  o^ht  occurred 
frequently,  but  in  most  cases  they  were  light. 

November. — Highest  temperature  was  63°  on  the  7th  at  Dal- 
housie,  and  the  lowest  5°  on  the  28th  at  St.  Stephen.  A  decid- 
edly dull,  unsetded  and  stormy  month,  with  a  marked  deficiency 
of  bri^t  sunshine.  Frosts  occurred  almost  daily,  and  after  the 
23rd  quite  low  temperatures  were  recorded  at  night..  Gales  from 
1st  to  7th,  12  to  13th,  15th  to  l6th,  and  21  to  23rd,  wind  velocity 
of  seventy-two  miles  an  hour  was  recorded  at  Lepreaux  on  the 
16th. 

December. — The  highest  temperature  was  50°  at  St.  John  and 
Moncton,  and  the  lowest  28°  at  St.  Stephen.  During  the  first 
half  of  the  mcmth  wintry  conditions  prevailed  in  all  sections,  and 
temperatures  below  zero  were  frequently  recorded,  accompanied 
by  high  northerly  winds.  The  last  decade  was  mild,  with  much 
wet  weather  and  a  gradual  wasting  of  the  snow  covering,  which 
at  the  close  of  the  month  varied  from  bare  ground  at  St.  John 
to  one  foot  in  extreme  northern  districts.  The  most  important 
gales  occurred  on  the  2nd,  4th  and  7th.  Heavy  rain  fell  on  the 
2ist. 
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8T.    JOHN    0B3ERVAT0KY. 

Lonffitode,  45.17°  N.  LonKitudo,  ee.*"  W. 

Mr^qkolooioal  Abstbact  mit  1006. 
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The  total  precipitation  for  the  year  was  2,84  inches  above 
the  average  for  the  past  thirty-four  years.  The  mean  temper- 
ature for  the  year  was  0.8  above  the  average.  The  maximum 
temperature,  82.  occurred  on  the  15th  July,  and  the  minimum, 
—  9.3,  on  the  9th  of  December.  Aurora  was  observed  on 
August  6th  and  13th. 

D.  LEAVITT  HUTCHINSON. 
Director, 

St.  John  Observatory. 
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